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INNOCUOUS OILS USEFUL IN RHINOLOGIC 
PRACTICE. IN CONTRAST TO LIQUID 
PETROLATUM 

FR \XK J NOVAK Jk , M D 

CHICAGO 

II IS of intcicst histoiicall}’- that the hist use of mineial oil was foi 
medicinal purposes Samuel Mai tin Kiei was the eailiest lefinei of 
oil I'le fiibt lefined oil, not foi lamps, but foi medicine, a bundled 
}eais ago When the oil spiings of Pennsylvania were discoveied, oil 
was skimmed ofl the w'atei and the pioduct used m a vaiiety of 
“lemedies ” \n editoiial m the Chicago Dail}^ News, which appealed 
on the one hundicd and tw'ent 3 '-fifth Anniversaiy of Samuel Kiel’s 
biith, lead as toUow's 

Kier’s mctiiocl of refining, the basis of most refining ever since, came naturally 
from the western Pcnnsj Ivania environment Whisky was the great staple, not 
second c\cn to pig iron in that region, and nearlv every farmer had a still Kier 
deiiscd a special one-ban el still that derived something veiy much like modern 
kerosene from Penns\lvania crude, and after his medicine ventures had failed to 
meet expectations he turned to illuminating oil Kier never attempted to patent 
his refining iinentions The American West in those days was full of his kind, 
men who w'ere only secondariR interested in the money to be made out of 
“impro\ements ” 

The attention of people in geneial has been called to the possible 
deleteiious lesults fiom unconti oiled self medication with nose diops 
The intelligent public, tvhich in these days is well infoimed about things 
medical, is keenly aleit to the warnings that have been disseminated 
through the press and by ladio legaiding the indiscriminate use of oil 
in the nose In view of the reaction to these wainiiigs, it may be well 
to examine the evidence ciitically to see how much ib really known 
about some of the medicaments used mtranasally 

There is ample clinical and expeiunental evidence to show that the 
inineial oils aie piofoundly irritating to the alveoli of the lungs, both 
m the expel imeiital animal and in the human being Laughlen - in 1925 
desciibed the pathologic condition in the lungs lesultiiig fiom the aspiia- 

Read at the meeting of the American Academy of Ophthalmology and 
Otolaryngology, Chicago, Oct 10, 1939 

1 Footnote deleted 

2 Laughlen, G F Pneumonia Following Naso-Pharyngeal Injection of Oil, 
Am J Path 1 407-414 (July) 1925 
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tion of oils Since then numeious writeis have called attention to the 
fact that not only among infants but also among adults theie is an 
increasing incidence of pulmonaiy disease due to aspiration of oil All 
of this IS incontrovertible By extensive and conclusive experimental 
work Cannon and W alsh ^ showed the following statements to be true 
1 In the rabbit, when small doses of liquid petrolatum are instilled into 
the nose the oil finds its way almost immediately into the lung 2 This is 
followed promptly by an increased peimeability of the alveolar wall and 
the exudation of albumin 3 With the lapse of time further extensive 
changes m the lung occur, which have been designated by various writei s 
by such names as hpoid pneumonia and pulmonar)’- paraffinoma Cannon 
and Walsh ^ stated then purpose as follow s 

We wished to ascertain the early effects upon the lungs, particulailj' within 
the fiist few days, of medicated oils introduced into the nostrils of normal, 
“snuffles-free” rabbits The oil was given intranasallv by means of a tuberculin 
syringe without a needle, in most instances in doses of 1 cc , 0 5 cc per nostril 
The rabbits were usuallj in a sitting position in a rabbit box, and under these 
circumstances the oil almost invariably gravitated to the anterior pulmonary lobes 

The animals were killed in two or three days after instillation of the oil, 
the lungs fixed in situ with Zenker-forniol solution, after which celloidin sections 
were prepared and stained with hematoxylin and eosin The following medica- 
ments were used plain mineral oil, Vick’s vatronol, mistol, pmoleum, benzedrine 
in oil, chloretone inhalant and oliodin The changes observed m the lungs were 
essentially similar for all preparations and were as follows Within twenty-four 
hours there was a focal edema of the involved portions of lung, extensive 
desquamation of septal cells, with many filled with large oil vacuoles The 
alveolar walls were thickened and in such areas there w’as definite focal atelectasis 
In some instances there was associated acute bronchitis, although usually this was 
absent The histologic picture was constant and show’ed definitely that such medi- 
cated oils and even plain mineral oil are toxic enough to pulmonary tissue to 
cause increased permeability of capillaries and leakage of albuminous fluid into 
the air spaces 

In the light of this experimental proof of the extreme toxicity of 
liquid petrolatum to the pulmonaiy tissues and the clinical evidence of 
damage to the lungs fiom such oil, is there any justification for the use 
of oil in nasal therapy? 

The inquiry resolves itself into consideration of thiee subjects 
(1) the therapeutic value of oil and the effects on the soft tissues of the 
nose, normal and diseased, (2) the evidence that oil finds its way into 
the lung of the human lieing as readily as into that of the rabbit, and 
(3) the relative irritant pioperties of the various oils, vegetable, animal 
and mineral 

3 Cannon, P R, and Walsh, T E Lipoid Pneumonia and Some Potential 
Dangers of Intranasal Medication, Internal Chn 3 109 (Sept) 1938 

4 Cannon, P R , and Walsh, T E The Problem of Intranasal Medication, 
Am Otol, Rhin &, Larvng 47 597 (Sept) 1938 
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Despite the admiiable ^^olk of Lieile and Mooie, Pioetz, Hilding 
and others,’ it should not be assumed that the final and complete stoiy 
of cihai}' activity and othci nasal function has been told No one has as 
3et seen diiectly, thiough the micioscope, the efiect of oil, oi foi that 
mattei of an} othei substance, on normal ciliated epithelium in its 
noimal suiioundings uithin the nose The behavior of ciliated epithe- 
lium tieatcd vith vaiious substances m tissue cultuie may be veiy dififei- 
ent fiom the bchaMoi of that epithelium m its noimal habitat The 
ciliated epithelium undcigocs a multiplicity of chemical and histologic 
changes in its depai tines fiom the noimal. and what the piecise efifects 
of ^arlous substances may be on these changes is totally unknown 
Fox ® obsened that intianasal spiaymg of labbits with liquid petiolatum 
pioduced desquamation of suiface epithelium when continued foi nine 
months It uould be faulty leasoning to conclude that theiefoie spiay- 
ing the same oil into the human nose foi a few days has a deletenous 
effect on the suiface epithelium 

Pioetz, Lieile and Mooie and Hildmg studied the effect on cihai} 
action pioduced by oil alone and by oil as a vehicle for diugs They 
obseried the effect of oil on mucous sti earning, and m geneial found 
that oil slows up or stops the movement of the mucous blanket From 
these obseriations the following conclusion only is wan anted, namely 
that in a noimal nose with a noimal mucous blanket oil mteifeies with 
the normal mobility of the mucous blanket To conclude that oil is a 
deleterious agent is illogical Oil as a theiapeutic agent is not used in 
normal noses What of the nose in which there is no fluid mucous 
blanket, or the one with pei verted glandular (mucous) secretion oi the 
one with abnoimal ciliaiy activity^ What experimental or clinical evi- 
dence is there that oil under these conditions is a deleterious therapeutic 
agent ^ In view of the fact that knowledge is so incomplete and frag- 
mentary, a categorical statement that oil used m the nose is woithless, or 
even a deleterious therapeutic agent, is open to some question 

Cannon and Walsh ■* leached the following conclusion 

In view of the fact that the maintenance of the physiological functioning of the 
nasal mucous membrane, and the promotion of adequate drainage from the nasal 
sinuses are the two essentials in the treatment of upper respiratory infections, 
weak saline solutions of ephedrme and neosynephrin appear to be the medications 
of choice for intranasal application 

This IS a sound conclusion if moie is not lead into it than it says Patho- 
logic conditions sometimes occui in which theie is no vestige of noimal 
physiologic function in the mucous meinbiane, and as ^et no expen- 

5 Cited b> Cannon and Walsh ^ 

6 Fox, N The Effect of Camphor, Eucal>ptol and Menthol on the Nasal 
Mucosa, Arch Otolaryng 11 48 (Jan ) 1930 
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mental or othei proof that oil is of no value, oi that it is deleterious in its 
action in such cases, has been piesentecl The fact that it is gratefully 
received by the patient may not be without importance 

In general, one may say that theie is not enough precise experimental 
evidence or enough valid clinical observation to justify any categorical 
conclusion regarding oil as a therapeutic agent in cases of nasal disease 
Now in view of what happens to a labbit’s lung when liquid 
petrolatum is diopped into the rabbit’s nose, is there justification foi the 
use of such oil in the human nose ? It would appear that there is none 
This point of view is furthei suppoited by the fact that there are wide 
differences of opinion among rhinologists legaiding the actual thera- 
peutic A'alue of the use of oil m the nose 

Howevei that may be, ceitain significant facts should not be lost 
sight of Cannon and Walsh ^ cited Ikeda, who found 106 cases of 
oil aspiiation pneumonia leported b)'- 24 authois m the ten years from 
1925 to 1936 Among the laity the use of oil drops foi the nose is one o^ 
the three most common types of self medication , the othei tw^o are 
use of cathaitics and of acetylsahcyhc acid This implies consumption of 
laige amounts of oil by an enoimous number of peisons, and yet over 
a ten year period there w'eie only 106 leported cases of lipoid pneumonia 
Granting that many such conditions aie undiagnosed, still the dispaiity 
between the number of reported cases and the huge numbei of persons 
who make a regular practice of using oil drops calls for some explana- 
tion In all probability oil finds its way to the lung in the human being 
only when instilled into the nose under exceptional conditions At this 
point It may be well to call attention to the fact that aspiiation lipoid 
pneumonia has occuired in adults who have taken liquid petiolatum by 
mouth for constipation It is to be noted, however, that most of these 
patients took the oil in large amounts over long periods and moreover 
that some of them had dysphagia from one cause oi another These 
same people were in greater danger of lipoid pneumonia fiom dunking 
cream or taking cod liver oil, foi both of these substances are much more 
drastic irritants to the lung than is liquid petrolatum 

The animal oils, such as lard, cream and cod liver oil, have the great- 
est necrotizing action on lung tissue The mineral oils rank next as 
irritants The least irritating are the vegetable oils, such as cottonseed 
oil, sesame oil and olive oil The relative toxicity of the three kinds of 
oils was determined by Pinkerton and Ikeda The toxicity is dependent 
on the content of free acids, and the vegetable oils contain the least free 
fatty acids 

CONCLUSIONS 

The use of anj'^ medicament m the nose, except ephedrine m physio- 
logic solution of sodium chloride, is hazardous for some persons 
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Accoi ding to Ikeda, no type of oil should be used in the nose of pei sons 
with lesions of the tongue, lesions of the phaiynx, or hemiplegia “or 
some othei neuiogeiiic distuibance” What applies to oil applies with 
equal foice to practically all of the commonly employed diugs, whether 
111 oily or m aqueous vehicles Furtheimore, infants, debilitated childien 
and the aged aie nioie likely to aspirate fluids taken eithei into theviiose 
01 orally, and foi these pei sons the use of liquid petrolatum oi of any othei 
kind of oil is clearly contiaindicated But the use of oil when indicated, 
with care and judgment and m the ihmologist’s office, may not be 
ciiticized, m view of the fact that legitimate diffeiences of opinion exist 
legarding its theiapeutic efficacy It is, howevei, safei to use vegetable 
oils than nimeial oil The indiscriminate self medication with vaiious 
oils by the laity should be condemned 

30 North Michigan Avenue 



BENIGN AND MALIGNANT TUMORS OF THE JAW 


FRANK R SPENCER, MD 

BOULDER, COLO 

AND 

CASPER F HEGNER, MD 

AND 

WILLIAM C BLACK, MD 

DENVER 

It has been favoiabl}' commented on at the recent meetings ot the 
Ameiican Board of Otolaiyngology that the 3'ounger otolaiyngologists 
aie examining the 01 al cavity with gieatei care than did the applicants 
of ten yeais ago who came befoie the boaid While not all otolaryngol- 
ogists aie interested 111 01 even qualified foi oral siirgeiy, all should 
thoroughl)'^ examine the mouth as a necessar}'^ part of an)’^ complete 
examination The tongue depressoi can be, and often is, used too soon 
to hold the tongue down and thus obscuies pathologic lesions wdiich 
should be examined and diagnosed early 

Many of the early lesions of malignant disease can be readily seen, 
but too many patients wuth such lesions put ofT having anything done 
until pain and external deformity compel them to seek lelief This 
IS the experience of most physicians and suigeons on the staflrs of state 
hospitals, so that the lesults following late diagnoses, operation and 
irradiation leave much to be desired, especially so fai as cures are con- 
ceined Hoivever, 1113113 patients have been made more comfortable 
and their lives prolonged Theie are many factors which influence or 
even decide the prognosis and treatment of malignant neoplasms, as 
enumerated by McCarty,^ such as the presence or absence of involve- 
ment of the lymph nddes, fixation of the growth, anatomic location, renal 
efficiency, the presence or absence of anemia, cardiac efficiency, size, age, 
duration and direction of the growth, loss of weight, lymphocytic infil- 
tration, fibrosis, hyahnization and cellular differentiation To these we 
should like to add previous operations and irradiation 

From the Universitj of Colorado School of Medicine and Hospitals, Denver, 
Colorado 

Read at the Sixtj -Second Annual Congress of the American Laryngological 
Association, Rje, N Y, Alay 27, 1940 

1 McCarty, W C Microscopic Grading of Tumors, Am J Roentgenol 
37 365-367, 1937 
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GENERAL DATA 

Age — In this senes, the ages ranged fiom 2 weeks for the youngest 
patient to 81 yeais for the oldest The average age in years was 49 
plus There weie 4 patients of the ages of 2 weeks, 2 yeais, 8 yeais 
and 16 years lespectively 

6'ei — Theie weie 3 female and 16 male patients in the senes, which 
corresponds with the more frequent occunence of malignant disease 
in males 

Occupation and Nationality — These weie so \aned as to be of no 
impoitance, especiall}'’ in a small senes 

Biopsy — In 11 cases a biopsy was peifoimed to complete the diag- 
nosis In the 8 cases in which biopsy was not done, the patients did 
not come to opeiation 

Type of Tumoi — In 13 cases a clinical diagnosis of carcinoma was 
made In 4 of these the tumoi s weie squamous cell carcinomas, and 
in 1 both squamous and basal cell lesions weie piesent We encounteied 
1 fibrosaicoma and 2 giant cell sai comas, which, of course, aie not hue 
sarcomas, 1 malignant growth of undetei mined type in a 2 year old 
child, 1 dentigerous cyst, and 1 sublingual cyst 

Metastasis — In 11 cases theie was metastasis at least to the ceivical 
lymph nodes 

Roentgen Theiapy — In 10 cases roentgen theiapy was given one oi 
moie times duiing the couise of the disease 

Opel ahon — Only 8 patients were operated on, as in many cases the 
tumor was inoperable 

Location — In 10 cases the tumoi involved the right side of the lowei 
jaw, in 7, the left side, in 1, the mi dime, and m 1, the upper jaw 

Follow-Up — The social seivice has been able to follow case 10 
The patient is an Italian schoolboy who was 8 years old when he was 
observed by us, m December 1933 and January 1934 He had a fibio- 
sarcoma of the right side of the lower jaw His letter, dated March 7, 
1940, says that he is feeling fine Fourteen letters have been returned 
unclaimed Five have not been answeied and have not been leturned 

REVIEW or THE LITERATURE 

Ivy,^ m 1936, showed that adamantinomas, dentoperiosteal cysts, 
nasopalatine cysts, fibiomas, fibroangiomas, benign giant cell tumors 
caicmomas, lanulas, dentigeious cysts, etc, may all be of practical 
inteiest to the otolaryngologist All of these and more may be seen 
and examined by the otolaiyngologist fiist 

2 Ivy, R H Tumors and Cysts of the Mouth and Jaws of Interest to the 
Otolaryngologist, Tr Am Acad Ophth 41 163-185, 1936 
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New and Cabot ^ ha\c shown that by using the cautery, surgical 
diathermy, radium and the roentgen ray the operative moitality has 
been eliminated and lecurrence greatly reduced In reviewing the litera- 
ture they mentioned the importance of Ohngren’s woi k in the Holmgren 
service of the Sabbatsberg Clinic at Stockholm 

Patterson ^ stated the belief that the diagnosis of benign and malig- 
nant lesions of the mouth or of the buccopharynx is a matter of no great 
difficulty He stated that success or failure in tieatment may depend 
to a large extent on whethei the disease, when malignant, has invaded 
the cervical l 3 TOph nodes and that eiadication of the disease m the neck 
is geneially much more difficult than destruction of the primary tumor 

Padgett ° stated the belief that malignant cells in bone always go 
a greater distance m canahculi of the bone than one would suspect 
Excision of malignant tumors of the mandible must, therefoie, be exten- 
sive if one expects to cuie the patient 

Pond ® has repoi ted a case of hemangioendothelioma of the upper 
jaw We did not happen to have any hemangiomas m oui senes 
However, this type of tumor is rathei closep related to the giant cell 
tumors 

Sharnoff and Lisa ' ha^ e recently repoi ted a case of adenocarcinoma 
of the mucous glands of the palate, with pulmonary metastases We 
do not have a case of adenocarcinoma m oui series In 1 of our cases 
of basal cell carcinoma the tumoi was not ^eiy pi one to metastasis, 
but m our cases of squamous cell carcinoma metastasis was produced 
early Adenocarcinoma and basal cell carcinoma are less likely to 
metastasize earty 

Mead ® found sarcoma and cai cinoina tbe most frequent malignant 
tumors of the jaw, the lattei moie fiequent than the foimei He stated 
the belief that the roentgen ray cannot diffeientiate early in the disease 
between benign and malignant tumors, especially peiiosteal sarcoma, 
but that the loentgen appearance of caicmoma of bone is fairly char- 
acteristic 

3 New, G B , and Cabot, C M The Curability of Malignant Tumors of 
the Upper Jaw and Antrum, Tr Am Laryiig, Rhm & Otol Soc 41 584-590, 
1935 

4 Patterson, N Treatment of Carcinoma of the Nose, Nasal Sinuses, Mouth 
and Buccopharynx, with Some Remarks on Diagnosis, Tr Am Laryng, Rhin & 
Otol Soc 41 1-34, 1935 

5 Padgett, E C Surgical Diseases of the Mouth and Jaws, Philadelphia, 
W B Saunders Company, 1938, p 618 

6 Pond, C W Hemangioendothelioma of the Superior Maxilla with Case 
Report, Tr Pacific Coast Oto-Ophth Soc 20 78-82, 1935 

7 Sharnoff, J G , and Lisa, J R Adenocarcinoma Arising from the Mucous 
Glands of the Palate with Pulmonary Metastases, Arch Otolaryng 31 185-188 
(Jan ) 1940 

8 Mead, S V Diseases of the Mouth, St Louis, C V Mosb\ Company, 
1928, pp 550-551 
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Mitlhn® advocated stiigical excision, suigical diatheimy, radium and 
the loentgen lay foi malignant giowths in the mouth oi the jaws 
He cited Bloodgood’s work at length Mtillin’s peicentages of fatalities 
show the necessity of early diagnosis and eaily excision 

Thomson^® found mteifeience with movements of the jaw and 
involvement of the glands moie frequent with caicinoma than with 
sarcoma in the eaily stages of the disease 

REPORT OF CASES 

Case 1 — C J S , a white American boy aged 2 yeai s and 4 months, was 
admitted to the hospital April 17, 1928, with a diagnosis of probable sarcoma of 
the left jaw He died on July 1, 1928 

The patient was apparently perfectly well until July 1927, when the mother 
noticed a drooping of the left upper eyelid This came on suddenly She took 
the child to an oculist, who found the eyeball normal 

Three weeks before admission the mother noticed a swelling on the left side 
of the jaw, but she thought that this was mumps, because another child in the 
family had mumps Thiee days after the swelling appeared the child fell and hit 
his forehead A lump persisted at the site of the injury, but it did not cause 
pain or discomfort 

The dentist at the hospital extracted a tooth and with it some tissue for a 
biopsy The tissue showed malignant disease 

The father was living and well at the age of 33 The mother was living and 
well at the age of 30 The mother had not had any miscarriages The patient 
had one sister living and well at the age of 7 years 

The patient had had sore throat, and the left upper eyelid drooped There was 
no history of abnormal development 

Physical examination revealed the child to be well developed He was sitting 
up in bed, playing The mental state was above tlie average for a child of his age 
The skull was symmetric There were no exostoses In the right temporal 
region there was an irregularity, firm and not tender It was not movable in the 
skin It was apparently pioceedmg from the skull 

The scalp was clean, and there were no visible scars The hair was light 
colored It was normal in amount and was soft and pliable 

The face was well nourished and fat The left lower jaw was swollen and 
slightly tender The mass was firm to the palpating finger and formed a spherical 
enlargement along the lower jaw The left side of the forehead showed a 
slight scar 

The skin was pliable and was normal in color It was warm There was no 
excessive moisture Over parts of the body, with no special piedilection, there 
were small, irregular maculopapular patches, which had not been scratched by 
the patient A small white scale could be removed from the top of each lesion 
No abnormal pigmentation was seen 


9 Mullin, W V Treatment of Oropharyngeal Cancer, in Jackson C, and 
Coates, G M The Nose, Throat and Ear and Their Diseases, Philadelphia 
W B Saunders Company, 1929, pp 329-330 

10 Thomson, St C, and Negus, V E Diseases of the Nose and Throat 
ed 4, New' York, D Appleton- Century Companj', Inc, 1937, p 474 
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The pupils were unequal The right was the larger The scleras were clear 
There was diplopia There was no nystagmus There was slight lagging of the 
lids, and the convergence was unequal There was no demonstrable disturbance 
of vision There were marked exophthalmos and restriction of motion of the 
right eye Upward motion was restricted The eyeball was pushed downward 



Fig 1 (case 1) — Condition soon after admission 



Fig 2 (case 1) — A, condition and appearance as the disease progressed B, 
appearance at a somewhat later stage 


The ears were grossly normal There was no discharge ano no tophi There 
were no deformities, obstructions or fissures of the nose 

The teeth were in fairly good condition In the left lower jaw there was a 
healing socket where the tooth had been extracted There was no blood in the 
vound The gums about the socket were swollen and red The remainder of 
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the gums was pink and firm except on the left lower jaw, where a tooth had 
been extracted There was no bleeding The teeth were white, and there was 
no pegging The breath was not offensive There were no ulcerations except 
where the tooth had been extracted Theie was no pigmentation There was 
slight hyperactivity of the saliva but no drooling The mucous membranes of the 
lips were pink There was no herpes and no ulcerations or fissures 



Fig 3 (case 1) — A, swelling about the lower jaw on the left B, increased 
swelling about the lower jaw 



Fig 4 (case 1) — Loss of the right eye The photograph shows the last stage 
of the disease, just before the fatal termination 

The tongue was not coated, and it protruded in the midline There was no 
tremor The tonsils were not enlarged, and there was no exudate The pharynx 
was normal The lar\mx was not examined 

The thyroid was not palpable There were no thrills or bruits Beneath the left 
sternocleidomastoid muscle there was a swelling, which was firm but not tender 
This was apparently an enlarged lymph node There was no stiffness of the neck 
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The thorax was well developed and sj-mmetnc There were no deformities The 
respiratory movements were equal on the two sides The respiratory rate vas 28 
There were no abnormal pulsations The apical impulse 'of the heart was slight 
and was located inside the nipple line in the fifth interspace There were no thrills 
or murmurs The heart rate was 120 The vocal fremitus was not increased at 
the apexes or over other parts of the lungs The breath sounds were equal on 
the two sides No rales were heard, and there were no tnction rubs 

The abdomen was well developed 7 he shape was normal for a child of this 
age There were pulsations Peristalsis was not h 3 ’peractive No tenderness and 
no masses were found No rigiditj, spasm or hernia uas seen or palpated The 
reflexes were normal The edge of the Iner was felt about 1 5 cm below the costal 
margin and was smooth The spleen was not palpable The kidneys were not 
demonstrable, and the unnarj' bladder was not palpable The child had been 
circumcised, and the testes were in the scrotum The hernial rings were not 
palpable Rectal examination was not made 

The lymph nodes were normal in the neck except on the left side, below the 
sternocleidomastoid muscle Here there was a mass of enlarged hmph nodes 
The lymph nodes were not palpable in the axillas, groins or epitrochlear regions 
There was no rigidity or tenderness There were no irregularities or deformities of 
the extremities There were no abnormal or choreiform movements There was 
no wasting, tremor or clubbing of the fingers The nails were normal The knee 
jerks were normal The bicipital reflexes were normal There was no swelling 
or stiffness of the joints 

The provisional diagnosis was malignant disease 

A biopsy was performed The pathologist reported that the gross specimen 
consisted of a small portion of soft tissue adherent to an exti acted tooth Micro- 
scopic examination showed the tissue to consist of manj small, irregularly lounded 
masses of faiily small round cells, the nuclei of w’hich varied m size, shape and 
chromatin content and show'ed a few' mitotic figures These masses were separated 
by bands of fibrous tissue 

The pathologic diagnosis was malignant tumor of undetermined type 

The general surgical consultant considered intracranial m\olvement likely He 
recommended neurologic consultation and observation The ophthalmologist found 
the left eye normal, but the right disk W'as congested and the leins w'ere tortuous 
on April 17 

The radiologist found the diaphragms smooth and the angles clear The apex 
of the right lung w'as clear, but that of the left was dull There w'as a mass in the 
apex of the left lung on April 17 The radiologist found no eiideiice of metastasis 
in the long bones on April 21 He found the right orbital plate indistinct, w'lth 
eiidence of bone destruction from malignant disease of the skull, on May 4 He 
also found that the dense area in the apex of the left lung, had increased On Maj 
12 there was no radiologic evidence of metastasis in the spine or in the pelvis 
However, on May 21 the mass in the apex of the left lung w'as larger than on 
preMous examinations 

Nothing of importance w'as revealed in eight urinalyses performed betw'een 
April 17 and June 28 

The erythrocyte count was 5,070,000 and the leukocyte count 6,000 per cubic 
millimeter, 82 per cent polymorphonuclears and 18 per cent small lymphocytes, 
On April 17 The value for hemoglobin was 82 per cent by the Dare test 
On Maj' 1 the value for hemoglobin w'as 55 per cent by the Dare test The 
erjthrocjte count W'as 4,150,000 and the leukocjte count 12,800 per cubic milli- 
meter, with polj morphonuclears 77 per cent and small Ij'mphocj tes 23 per cent 
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There was moderate achromia On June 4 the value for hemoglobin was 43 per cent 
by the Dare test, the erythrocytes numbered 2,750,000 and the leukocytes 11,600 
per cubic millimeter, with polymorphonuclears 69 per cent and small lymphocytes 
31 per cent There was moderate achromia The Wassermann reaction of the 
blood was negatne on April 25 

When the patient was admitted to the hospital, on April 17, the mass attached 
to the left jaw was about the size of a walnut The mass over the right oibit 
was the size of a marble Both were firmly attached to the bone beneath 



Fig 5 (case 1) — Photomicrograph of a malignant tumor of an undetermined 
type 

On April 24, high voltage roentgen therapy was started The general con- 
dition was good On April 28 the child was irritable and drowsy He wanted 
to be let alone The tumors were increasing in size 

On April 30, Coley’s fluid (a mixture of erysipelas and Bacillus prodigiosus 
toxins) (M 1/30) was given, but there was no reaction On May 1, M 1/15 was 
guen, with a moderate reaction, and the temperature rose to 102 F for two days 
The child was irritable and drowsy His condition was not good Coley’s fluid 
was subsequent!} gi\en as foUons, without reaction Ilia} 8 M 1/6 Mav 10 
AI 1/4, Ma} 12, kl 1/2 Maj 15, I, May 18, II - ^ u. 
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The temperature was 101 F on May 20 Administration of Colej’s fluid was 
discontinued 

The masses slowl}'^ increased in size, so that codeine sulfate (J4 gram [0 015 
Gm ] pro re nata) became necessary to relieve pain 

By June 15 there was bleeding from the mouth, and the exophthalmos was so 
marked that there was necrosis of the eye The dose of codeine sulfate had to be 
increased to grain (0 03 Gm ) pro re nata By June 18 the eye was sloughing, 
and the child was in great pain His progress rapidly became unsatisfactor}', and 
death occurred on July 1 

Case 2 — W T D , an American man aged 73, a painter, v as admitted to the 
hospital on Feb 28, 1927, and discharged unimproved on March 16 The diag- 
nosis on admission was carcinoma of the left jaw 

His chief complaint was of a painful lump on the left side of the lower jaw 
All of his teeth had been extracted twenty-fi\c to thirty years before admission 
Two or three years later he noticed a roughening in the left cheek, which gradu- 
ally became larger, but he had not had any pain until six weeks before admission 
At the time of admission the lump was about the size of a small egg and seemed 
to be increasing rapidly in size He stated that it had increased m size rapidly 
during the two weeks before admission The pain was getting worse at night 
A smear taken in the outpatient department showed Vincent’s angina 

The patient’s father had died at the age of 70 from pneumonia His mother 
had died from intestinal obstruction at 60 He had three brothers living and well 
One brother had died in boyhood from an unknown cause Another had died as 
the result of an accident A third had died from measles Two sisters had died 
Irom influenza A third had died in infancy There was no family history of 
cancer, tuberculosis, heart trouble, nephritis, diabetes or nervous disease 

Physical examination revealed the patient to be well developed but under- 
nourished He was not acutely ill There was a tumor on the left side of the 
face and neck, at the angle of the jaw The left axillary Ivmph nodes were 
enlarged The spine was normal The knee jerks and plantar reflexes were 
normal The pupils reacted to light and in accommodation There was a bilateral 
pterygium The ears were normal The nasal septum was deflected The mouth 
was edentulous The tongue, tonsils and uvula were normal There was a large 
tumor in the left cheek, which was fissured The neck contained a hard, smooth, 
tender tumor at the angle of the jaw, about 1% inches (3 2 cm ) wide, extending 
from the external auditory meatus down to the middle of the left side of the neck 
The movements of the chest were fairly good, and the chest moved en masse 
The expansion of the lungs was fairly good The tactile fremitus was unchanged 
There was dulness in the upper thirds of both lungs anteriorly and posteriorly 
There were rales in the upper thirds of both lungs posteriorly, with an increased 
whispered voice on the right posteriorly The heart was not enlarged The point 
of maximum impulse could not be seen or felt The sounds were of fair quality, 
with a slight systolic murmur at the apex The pulse was regular and of normal 
rate The blood pressure was 135 systolic and 75 diastolic The abdomen and 
the genitourinary organs were normal Rectal examination was not made The 
extremities were normal 

The provisional diagnosis was malignant tumor of the lower jaw 
On March 2 a biopsy specimen was taken with the region under local anes- 
thesia (1 per cent procaine hydrochloride) A piece of tissue was removed from 
the inside of each cheek There was a cauliflower-hke growth on the lower jaw 
m the back part of the mouth on the left side, which was beginning to proliferate 
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This looked like a carcinoma A piece 1 inch (2 5 cm) long on the right side 
of the lower jaw anteriorly looked like a cauliflower mass and was probably 
carcinoma 

The pathologist reported that the section from the right cheek consisted of a 
papillary tumor There was marked downgrowth of the rete pegs into the under- 
lying tissues These became branched and anastomosed in some areas The tumor 
cells were of the basal cell variety and showed variations in size, shape and 



Fig 6 (case 2) — Photomicrograph of a squamous cell carcinoma of the left 
cheek 

staining qualities Many mitotic figures were seen There was marked round cell 
infiltration around the downgrowing epithelium, mainly of the mononuclear variety 
In one area there was a nest of tumor cells which appeared more like the squamous 
cell than the basal cell variety 

The pathologic diagnosis was basal cell carcinoma of the right cheek 
The pathologist also reported that the surface epithelium from the left cheek 
showed marked proliferation and downgrowth into the underlying tissues In one 
small area the cells w^ere of the basal cell variety, but m the remainder of the 
section they w^ere of the squamous cell type There W'as marked variation in size 
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shape and staining qualities of the cells noted Many mitotic figures were seen 
There was no tendency to pearl formation There were some infiltration by mono- 
nuclear cells and some necrosis 

The pathologic diagnosis was squamous cell carcinoma of the left cheek 
Three urinalyses, on March 1, 2 and 3, revealed practically no abnormality 
except that on March 3 some fatty degeneration was evident On March 2 the 
\alue for hemoglobin was 85 pei cent by the Dare method The erythrocytes 



Fig 7 (case 2) — Photomicrograph of a basal cell carcinoma of the right 
cheek 

numbered 4,820,000 and the leukocytes 7,150 per cubic millimeter, with poljmorpho- 
nuclears 73 per cent, small lymphocjtes 26 per cent and eosinophils 1 per cent 
A consultation by the surgeon, the dermatologist and the radiologist was held 
They decided that the tumor was inoperable, and the roentgen lay was used for 
treatment as a palliative measure The patient was discharged unimproved after 
the first roentgen treatment on March 16 

Case 3 — A H C, an American man aged 81, retired, was admitted to the 
hospital March 28, 1929, with a diagnosis of fibrosarcoma of the left jaw He was 
discharged improved on April 10 
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His chief complaint was of a growth under the left side of his jaw for the 
previous four months He believed that the growth had increased m size foi some 
time before admission He began to have pain ten days before admission The pain 
was sharp and severe at times and was present constantly as an ache extending 
up to the left temple There was marked tenderness to pressure 

His mother had died from tuberculosis, and his father had died from a stroke 
One sister and two brothers had died from unknown causes He had four brothers 
living and well There was no history of cancer, Bright’s disease or cardiac or 
nervous disease in the family 

He had had the usual childhood diseases He had had a fever fifty years 
previously He had had a stroke at the age of 69 He had had a tumor removed 
from his right ear eight years previously and another from his left ear a year pre- 
viously He also had had a tumor removed from under the tip of his tongue a 
year previously All were pronounced cancers by his physicians He had used 
coffee and tobacco moderately, but he had not used alcohol 

He had taken cold easily He bundled up excessively Recently he had had 
dyspnea on exeition His feet and hands got cold easily His appetite was good 
He had no distress after meals His bowel movements were faiily regular He 
had nocturia (three times) each night He had some dysuria and tenesmus 
There was no history of gonorrhea or S 3 'philis 

Physical examination revealed him to be well nourished, ambulatory and 
apparently in acute distress The skin was dry and scaly There was patchy pig- 
mentation of the face The head and the scalp were normal There was bilateral 
arcus senilis The pupillary reactions and the ocular movements were noimal 
The ears, nose and thioat were normal 

The mouth was edentulous The tongue and gums weie normal A mass the 
size of a hazelnut was present on the inside of the lower jaw, just to the left 
of the midline It was hard, round, smooth and not freely movable This seemed 
to be a continuation of a larger mass, which was apparent and palpable below 
and anterior to the jaw This was also hard but was irregular m shape and 
apparently firmly adherent to the mandible It was tender to palpation There - 
was one anteiioi ceivical lymph node on the left, the size of a bean This was 
moderately hard but not tender The tlij-^roid was not palpable 

The thorax was sj^metric, and there was good expansion There was definite 
pai avertebral dulness from the third to the seventh dorsal vertebra The heart 
was of normal size The tones were of good quality and rhythm The rate was 80 
The blood pressure was 165 systolic and 75 diastolic 

The abdomen was soft, and there was no tenderness No organs or masses 
were palpable The genitalia were normal The prostate was of normal size and 
consistency It was not tender, and there were no mucosal irregularities The 
extiemities ueie normal The abdominal reflexes were active, but the patellar 
reflexes were sluggish The achilles reflexes were also sluggish 

The provisional diagnosis was sarcoma (?) or fibroma(?) The possibility of 
a carcinoma with recurrence m the submaxillary gland on the left with involve- 
ment of the mandible was considered 

Urinalysis on March 28 and April 2 and 9 gave practically negative results 
On March 28, the value foi hemoglobin was 80 per cent by the Sahh test 
The eiythiocytes numbered 4,200,000 and the leukocytes 6,000 per cubic milli- 
meter, with polymorphonuclears 79 per cent, endothelial cells 19 per cent and 
basophils 2 per cent The Wassermann reaction of the blood was negative 

The general surgical consultant on klarch 30 stated the belief that the tumor 
uas malignant and ad\ised removal if roentgen examination justified this 
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The radiologist reported tliat roentgenograms of tiie cliest were normal There 
were no osseous changes m the films of the jaw He considered the patient suit- 
able for operation 

On April 2, mth the region under local anesthesia produced by H M C no 1 
(a mixture said to contain hyoscine, morphine and cactine) and 15 cc of 0 5 per 
cent procaine hydrochloride, the tumor was removed from the jaw An incision 
was made by the surgeon over the apex of the tumor below the ramus of the jaw 



Fig 8 (case 3) — Photomicrograph of a squamous cell carcinoma of the 
lower jaw 


The tumor was exposed inferior to the muscle involving the anterior belly of the 
digastric muscle and the salivary gland In separating some of the adhesions 
about the tumor it was ruptured, and a great deal of creamy, thick granular 
material was discharged A wide dissection was done below and included part of 
the digastric muscle with the submaxillary gland Part of the periosteum of the 
jaw was also removed, and the bone was curetted The bare bone was swabbed 
with Harrington solution The wound was lightly packed with iodoform gauze 
and the platjsma sutured with plain catgut The entire vound was closed with 
interrupted silkworm gut 
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The pathologist reported that the specimens consisted of three small pieces of 
pale, soft tissue removed from beneath the jaw The largest was 2 5 cm in length 
Microscopic examination showed the largest piece of tissue to be made up of large, 
irregular masses of squamous epithelial cells, the sizes and shapes varying greatly 
The nuclei showed numerous mitotic figures and varied in size, shape and chromatin 
content In many places the cells formed round masses of hyahnized and kera- 
tinized concentrically arranged cells, forming "pearl bodies ” Sections of a lymph 
node showed that it included two small areas of squamous epithelial cells similar 
to those described 

The pathologic diagnosis was squamous cell carcinoma of the lower jaw 

On April 10 the wound had completely healed, and the patient was discharged 
on leave 

He was readmitted on June 19 He said that an abscess had formed at the 
corner of his mouth the day after he was discharged His family physician opened 
this and evacuated a large amount of pus This abscess had drained constantly 
since He had lost about 10 pounds (4 5 Kg ) since his discharge He had had 
almost constant pain and at times it had been unbearable His face had been 
badly swollen at times Duiing the week before readmission his left eye had been 
swollen shut He had not been able to weai his lower plate 

Examination showed swelling and induration of the buccal surface of the left 
cheek There were several masses the size of a bean under the tongue on the 
right side These were solid The cutaneous surface of the left cheek was as 
hard as stone The swelling extended from the zygoma to the clavicle 

Urinalysis on June 20 revealed no abnormality The value for hemoglobin was 
85 per cent by the Dare method The erythiocytes numbered 5,010,000 and the 
leukocytes 12,300 per cubic millimeter, with 83 per cent polymorphonuclears, 11 per 
cent small lymphocytes and 6 per cent eosinophils The Wassermann reaction of 
the blood was negative 

On June 22, high voltage roentgen therapy was started and continued for some 
time through the outpatient department He was discharged from the hospital on 
June 23 

He was readmitted on July 27 and died on August 15 He failed gradually 
after his third admission, in spite of high voltage loentgen therapy He required 
a sedative each night to enable him to sleep He was mentally confused and 
refused food He was comatose from August 12 until he died Permission for 
autopsy was refused 

Case 4—1 M, a white man aged 58, a farmer, was admitted to the hospital 
on April 24, 1929, and first discharged on August 20 as unimproved The diag- 
nosis on admission was malignant disease of the jaw 

His chief complaint was of pain m his back This was worse in the right 
interscapular space He had numbness of the extremities, with weakness and 
staggering when he walked 

Two years before admission to the hospital he had been thrown from a wagon 
in a runaway and had fallen flat on his back For some time after this he had 
had pain m the interscapular region This had lasted only a short time but 
had returned after overworking during the threshing season, six months before 
admission The pain had been dull and bearing down when he had been up and 
about It had been relieved when he was flat on his back 

He had been able to do his work until he had an attack of influenza, tliree 
months before admission During this period of three months he had been able 
to do \ery little work For two or three weeks before admission he had spent 
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most of his time m bed, and he had been weak He had been unable to control 
his legs, staggering when he tried to walk For a week or more before entering 
the hospital he had at frequent intervals experienced a numbness and tingling 
which affected the upper parts of the arms and the entire lower extremities either 
simultaneous!} or separately This was most marked in the right lower extremities 
It lasted only a few moments at a time It was relieved by rubbing His best 
weight was 120 pounds (54 4 Kg ), twenty years ago His weight was 120 pounds 
SIX months before admission At the time of admission it was 109 pounds 
(49 4 Kg) 

He thought that his father was dead His mother had died at the age of 30 
fiom an abscess in her throat He did not know about his brothers and sisters 

He had had chills and fever each summer until he tvas 12 }ears of age This 
had been called malaria He had lived in Iowa He had had the usual childhood 
diseases except scarlet fever and diphtheria He had had influenza in 1918 and 
1919 He had been in bed two w’eeks but had made a complete recovery 

His w'lfe had had a cough and hemorrhages since an attack of influenza m 1918 
She had given birth to one child , she had not had anv miscarriages 

He had had chronic nasal catarrh for }eais, w'lth some nasal obstruction 
He stated that he usually had a severe cold each fall, wdiich often “hung on” all 
winter He had had pleurisv wdien 12 years old but not since His appetite had 
been poor for twm w'eeks before admission It had been good before that He 
had had gas and flatulence, and his urine had been muddv for twm wrecks before 
admission It had had a foul odor and had been reddish for three months He did 
not ha\e dysuria or straining 

General physical examination show'cd him to be small, with a masUike 
expression, the face appearing lopsided because of the prominence of the left side 
of the lower jaw He held his head forw'ard and w'as reluctant to turn it to 
either side because it produced pain in the interscapular region There was a soft, 
fluctuant mass about 1 inch (2 5 cm ) in diameter over the bregma The hair 
was gray 

The pupils reacted to light and in accommodation There W'as no strabismus, 
ptosis or lid lag The ocular movements were normal The nose w'as externall} 
normal, and the ears were normal 

There w'as a smooth, elastic tumor attached to the lateral and inferior surfaces 
of the low'er jaw on the left side This extended from the jaw' posteriorly about 
2 inches (5 cm ) forward This tumor w'lthin the mouth filled the depression 
between the cheek and the gum It was covered by mucous membrane in w^hich 
there w'ere many dilated capillaries The patient said that this tumor had begun 
to grow after a tooth was extracted, a year before During the preceding three 
months it had growm more rapidly The mouth was edentulous The tongue w'as 
slightly coated It protruded with a slight tremor and somewdiat to the right 
The uvula deviated to the left The gag reflex was active, and there w'as no 
weakness of the palate The tonsils were submerged, and the pillars w'ere injected 
There was slight cervical adenopathy 

The chest appeared flat and sunken The shoulders were rounded The right 
scapula W'as somewhat more prominent than the left There was moderate tender- 
ness in the interscapular space and over the trapezius muscle at the base of the 
neck on the right There w'as slight respiratory excursion The resonance w'as 
slightly impaired, and the breath sounds w'ere diminished over the right side of 
the chest posteriori} and laterall} 
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Dulness of the heart percussion was 1 inch (2 5 cm ) outside the nipple line on 
the left and 1 cm to the right of the right sternal margin The point of maximum 
impulse was fairly palpable m the fifth interspace, % I'lch (1 9 cm ) outside the 
nipple line The sounds at the apex were of good quality Theie \\as a faint, 
short systolic murmur, not transmitted There were no thrills The aortic second 
sound was greater than the pulmonic The peripheral vessels felt stiff The blood 
piessure w'as 145 systolic and 110 diastolic 

The abdominal visceia were normal There weie no masses oi tenderness and 
no muscle spasms The abdominal reflexes w'ere piesent The cremasteiic reflexes 
were not elicited There w'ere palpable lymph nodes in both inguinal regions 

Pam sense was diminished throughout the low'ei extremities except over the 
malleoli Touch and temperature sense seemed unimpaiied The patellai jeiks 
seemed exaggerated The achilles jeiks w'cre present The plantar reflexes were 
normal There w'as no ankle clonus The gait w'as ataxic The patient w^atched 
the floor He w’alked on a wude base, and he lifted his feet rather high He 
staggered, especially to the right The Romberg sign was somewdiat suggestive 
The provisional diagnoses w'cre (1) chionic nephritis, (2) adhesive peri- 
carditis, (3) sarcoma of the low'er jaw wuth metastases to the lungs, (4) multiple 
sclerosis, and (5) old injury of the right shoulder 

The neurologic consultant found moderately w-ell marked and apparently rapidly 
progressive involvement of the cervical and upper thoracic poitions of the spinal 
cord (diffuse) secondary to osseous and probably carcinomatous pathologic change 
in the spine He believed that the prognosis was pool and recommended tieat- 
ment for the primary disease 

The radiologist found the stomach orthotomc There w'as no mcisuia or filling 
defect There was active peristalsis The duodenal cap w’as of medium size and 
W'as normal Theie was a trace of barium sulfate m the stomach at the end of 
SIX hours, w'lth the head of the meal in the hepatic flexuie After tw'enty-foui 
hours some barium was evacuated After forty-eight hours part of the appendix 
W'as visualized, a trace of barium remaining m the colon The gastiointestinal 
tract was normal The dorsal and lumbar portions of the spine were normal 
No diseased vertebrae were made out in the cervical poition of the spine Theie 
W'as marked kyphosis in this region However, the films w'ere not entnely satis- 
factory 

Gastric analysis and examination of the feces gave negative results Exami- 
nation of the spinal fluid, including the Wassermann test, gave negative results 
Chemical study revealed the blood and the spinal fluid to be noimal Nineteen 
urinalyses during four months showed reactions for albumin ranging from 1 plus 
to 4 plus There were many granular and hyaline casts, with some pus cells 
After one month’s treatment the casts disappeared and the pus cells diminished 
The value for hemoglobin ranged from 100 to 86 per cent by the Dare method 
The erythrocytes numbered 5,320,000 and the leukocytes 9,600 per cubic milli- 
meter The polymorphonuclears ranged from 68 to 81 per cent The small lympho- 
cytes ranged from 26 to 19 per cent The Wassermann reaction of the blood 
W'as negative 

Roentgenograms taken in the outpatient clinic before the patient was admitted 
to the hospital showed metastatic nodules in the chest 

On May 2 the patient showed paralysis of the right lower extremity He failed 
rather rapidly On May 4 the left side was apparently becoming involved The 
evidence seemed to point toward involvement of the cord By May 10 the paralysis 
had progressed, extending to the region of the fifth and seventh dorsal vertebrae 
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He had involuntarj' movements of the bowels and of tlie unnary bladder By 
May 18 he had a bed sore on the left hip The pain was so severe that he had 
to be given narcotics frequently He received supportive treatment while in the 
hospital The multiple metastases to the lungs, ribs, spine and legs made surgical 
intervention impossible He was discharged unimproved on August 20 
The diagnosis at the time of his discharge was general carcinomatosis 

Case 5 — J W S , a white man aged 73, retired, was admitted to the hospital 
on Sept 2, 1929, and discharged September 13 The diagnosis on admission was 
tumor of the left side of the lower jaw 

His chief complaint was of a lump on the left side of the lower jaw', wdiich 
was tender He also complained of stomach trouble 

His illness began in November 1928, with stomach trouble He felt weak and 
had some leaver He had nausea and vomiting He had not felt well since, but 
he had tried to work He was hungry most of the time, but whatever he ate 
made him sick and caused a great deal of pain There was no particular food 
which bothered him He had lost 40 pounds (181 Kg) He had not vomited 
blood or coffee grounds, and he had not passed any blood or tarry stools He had 
had an ulcer of the anus in March 1929 He urinated frequentlj 

In the early part of July a lump had appeared on the left side of the lower 
jaw, which was tender This was painful at the time he was admitted to the 
hospital It interfered with opening the mouth 

His father had died of senility at 75 and his mother at 86 He had three 
brothers living and well and three sisters living and well One brother had died 
at 67 of apoplexj One sistei had died at 25 of puerperal sepsis 

He had been married at the age of 40 but separated from his wife two years 
later His wife had not had any miscarriages or abortions He had had diph- 
theria at 25 and pneumonia at 30 He stated that he had had no childhood diseases 
He had had gonorrhea at 48 He stated that he had never had syphilis 

He had been cross eyed from birth His right eye was the weaker His right 
ear had been quite deaf since an abscess had ruptured at the age of 56 His nose 
was obstructed, and he often had a sore throat He was short of breath, and his 
feet swelled if he was on them very much He had some palpitation 

General physical examination showed him to be poorly nourished He was 
lying quietly in bed and was in some distress He was only fairly cooperative 
His hair was sparse and gray There was marked internal strabismus The 
right eye had poor vision There was an arcus senihs The eyes reacted to 
light but only poorly in accommodation The ears were grossly normal There 
was occlusion of the external nares, which was more marked on the left 
There was a firm red mass of tissue, which was not painful The teeth were all 
out The tongue was clean and protruded in the midline The tonsils were small 
and submerged On the left side of the lower jaw, extending from about the 
region of the mental foramen to the ramus, was a firm, tender mass which seemed 
to be attached to the bone This was not movable and did not extend into the 
mouth 

The thyroid gland was barely palpable There was no tracheal tug There 
were no palpable lymph nodes in the right cervical chain In the left anterior 
cervical chain there were a few palpable lymph nodes inside the jaw 

On the right side of the chest posteriorly, from the vertebral body of the 
scapula to the vertebral spines, was an area of diminished resonance There was 
another, located anteriorly from about the second to the fourth rib, and this 
extended about 5 cm to the left of the sternal margin In both of these areas 
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theie was diminished to absent breathing, but no lales weie heard The heart 
sounds were of poor quality and faint There were no murmurs The pulmonic 
first sound was greatei than the aoitic second sound 

In the abdomen there was marked spasm of the rectus muscle on the left on 
even very light palpation Some muscle spasm was noticed also on the right 
On deep palpation no tenderness was elicited In tlie midline, about 3 finger- 
breadths above the umbilicus, there was a small, firm palpable mass 

There were no fissures of the lectum There were some hemorrhoids The 
prostate was nodular and firm The external genitalia were noimal The extremi- 
ties and reflexes were noimal 

The provisional diagnosis was carcinoma of the jaw, lung, stomach and 
prostate 

On September 3 the ladiologist leportcd that the stomach was normal, except 
for ptosis and that the duodenum showed no ulcer There was some periduo- 
denitis of the second portion, piesumabb’' due to pressure by the ligament of 
Treitz or the colic arteiy leading to the hepatic flexure The colon showed stasis, 
with maiked ptosis of the hepatic flexure However, the radiologist found an 
area of pulmonary mfiltiation of the upper lobe of the left lung, piesumably due 
to metastatic carcinoma 

The laboratory reported the urine to be normal on September 2 and 10 The 
value for hemoglobin was 88 per cent by the Dare test on Septembei 5 , the 
erythrocytes numbered 4,460,000 and the leukocytes 4,650 per cubic millimeter, 
with polymoiphonuclears 67 per cent and small lymphocytes 33 per cent 

The urologist, who saw the patient on September 11, found no carcinoma of 
the prostate and no spinal complaints 

The radiologist found rarefaction of bone at the site of the tumors The pri- 
mary site of the carcinoma was not found but was believed to be m the stomach 
The condition was considered inoperable, and he was discharged with his condition 
unchanged 

He was readmitted on December 24 His jaw, stomach and prostate were all 
more painful than on discharge His mental condition made him very refiactory 
This was probably secondary to the more or less constant use of opiates He was 
discharged to the Colorado Psychopathic Hospital 

Case 6 — F B , a white single American man aged 52, a farmer, was first 
admitted to the hospital on May 1, 1930, with a diagnosis of carcinoma of the lip 

His chief complaint was of swelling of the lip and neck He had been cut on 
the lower lip at about the age of 31 This was at the left corner of the mouth, 
and the cut was deep It was not sutured Ever since the accident he had 
noticed a small nodule in the lower lip, at about the center He had cut this 
nodule often while shaving In June 1929 he had noticed a small, superficial 
white lesion near the center and front of the lower hp It retained its diameter 
of about yi inch (0 64 cm ) until August of the same year, when he had been in 
an automobile accident He had been badly cut in the lower hp by automobile 
glass After this the mass had grown larger and had assumed a cauliflower 
appearance It had grown in toward the lower gum The lower teeth had been 
knocked out at the time of the accident 

He had had a number of treatments with radium The seeds had been 
implanted in the lower lip, but the apparent relief or cure had been followed 
soon by reappearance of the growth The nodules in the neck had even increased 
111 size The lymph nodes in the neck had been enlaiged for at least one and 
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one-half months before admission He had had a course of high voltage roentgen 
therapy in the Colorado General Hospital, through the outpatient department, just 
before he was admitted to the hospital 

His health had always been good He had had the usual childhood diseases 
He had had influenza in 1918 and pneumonia in 1900 He stated that he had 
never had gonorrhea or syphilis His hip had been broken in 1917 He had not 
had any operations 

His father had died at 92 from old age His mother had died at 40 from an 
unknown cause He had one brother living and well at the age of 54 He had 
one sister living and well at 63 One brother had died from an accident Two 
sisters had died There was no history of familial diseases 

He had often had tonsillitis He had had pleurisj in 1908, but no cough and 
no hemoptosis or dyspnea 



Fig 9 (case 6) — Photograph of a patient with an epithelioma of the lower bp 
and involvement of the lower jaw This was taken after the operation 

Physical examination showed him to be w ell developed and well nourished , 
he was lying quietly m bed, in no evident pain or discomfort He was alert and 
cooperative 

His skin was of the normal texture, with some roughness and lack of pig- 
mentation about the angles of the mouth There were roughness and redness of 
the skin on each side of the neck and face The hair was of normal texture and 
distribution The head was normal in size and shape There were no exostoses, 
and the sinuses were not tender The pupils reacted to light and in accommo- 
dation The ocular movements were normal The ears and nose were normal 
The breath was foul, and the tongue was coated The tonsils were fairlj' large 
The phar\nx vas injected 
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In the lowei hp there was a cauhflowei -shaped mass about the size of an egg, 
and this was induiated It was tender and irregular in outline It was ulcerated 
from the mucocutaneous junction to the base of the gums There was a large 
area of induration The glands along the mandible weie very laige The sub- 
mental and the superior and anterioi ceivical lymph nodes were very large 

The lungs were clear The heart was not enlaiged The sounds weie of good 
quality The first sound at the apex was muffled The rate was noimal, and 
there were no murmurs 

The abdomen was flat and relaxed There were no masses or tenderness 
There was no hernia, but both inguinal rings were slightly enlarged The geni- 
talia were normal The extremities and reflexes were normal 
The provisional diagnosis was epithelioma of the hp 

The laboratoiy reported five urinal j-^ses as giving practically negative results 
from May 1 to 20 On May 1 the value for hemoglobin was 80 per cent by the 
Dare test The erythrocytes ranged from 4,800,000 to 5,250,000 per cubic milli- 
meter at two examinations, and the leukocytes from 4,900 to 6,000, with the poly- 
morphonuclears 67 to 84 per cent, small lymphocytes 14 5 to 33 per cent and 
eosinophils 1 5 per cent The Wasseimann reaction of the blood was negative 
The radiologist found no bony involvement of the mandible The sockets of the 
recently extracted teeth were visible He advised extraction of the remaining teeth 
On May 2, with the patient under ethyl chloride and ether anesthesia, induced 
with great difficulty, five sixths of a parallelogram-shaped carcinoma of the lower 
lip was removed A large inflamed gland on the right side of the inferior maxilla 
was removed This was probably the submaxillary gland No other glands 
were felt The typical Grant incision was made for restoring the hp, barring 
mucous membrane from the inner side of the jaw and denuding the fascia and 
the masseter muscle on each side in order to secure approximation 

The pathologist reported that the section of the lip measured 5 by 2 5 by 2 cm 
There was an ulcerated area m the center of the resected tissue, which measured 
2 by 1 cm Adjoining this there was a large, firm, nodular swelling beneath the 
skin The tissue cut with resistance, and the cut surface was white 

The lymph node measured 2 5 by 2 by 1 cm and was firm The cut section 
showed several irregularly round white areas 

Microscopic examination of tissue from the hp showed an area of ulceration 
and necrosis on the surface, surrounded by stratified epithelium Strands of epi- 
thelium extended down into the corium in many places The corium showed 
extensive infiltration with sheets of epithelial cells In some places these cells 
occurred in broad columns which branched and anastamosed, while in other places 
they were arranged concentrically, with keratinized cells toward the center In a 
few areas the concentrically arranged cells showed extraordinary enlaigement and 
deformity in many regions, and the nuclei varied markedly in size, shape and 
chromatin content Many of the cells were multinucleated, and many mitotic 
figures were seen The cytoplasm of the cells was pale staining and vacuolated 
The stroma supporting these cells was infiltrated with lymphocytes, plasma cells 
and some polymorphonuclear leukocytes 

The lymph node showed only a few scattered areas of lymphoid tissue Prac- 
tically the entire gland had been replaced by masses of epithelial cells, which had 
the same appearance as had those described for the hp In several places there 
were groups of necrotic cells, some of which were extensive 

The pathologist’s diagnosis was squamous cell carcinoma of the hp with meta- 
static carcinoma of the cervical lymph nodes 
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The patient’s convalescence was rather uneventful On May 8 there was some 
infection at the left angle of the mouth and of the sutures in the midline How- 
ever, he continued to improve The redness, swelling, tenderness and discharge 
gradually diminished By May 19 there was very little drainage but much swelling 
On May 24 the roentgenograms revealed no infection of the jaw 

He was discharged on May 27 and told to return to the outpatient department 
for high voltage roentgen therapy on June 9 



Fig 10 (case 6) — Photomicrograph of an epithelioma of the lower lip 


An abscess of the lower hp developed a few days after he was discharged 
This was at the site of the former incision He was readmitted for this It was 
opened, and hot irrigations were ordered He was discharged the following day 
On August 25 he was readmitted to the hospital on account of a stony hard 
mass intimately connected with the mandible This was tender but was not dis- 
charging into the mouth At the extreme lower border of this mass the mandible 
appeared roughened On the right cheek, just over a point midway between the 
angle and the symphysis, was a mass about 4 to 6 cm m diameter, which was 
ulcerated and was discharging very foul pus This mass was fixed to the bone 
beneath It was tender and painful There was a brownish induration along the 
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right side of the neck This extended down almost to the clavicle and up to the tip 
of the mastoid This area felt hot and was tender 

The diagnosis was carcinoma of the right cheek, with metastases and osteo- 
m 3 'elitis of the right mandible 

The laboratory leported eight urinalj'ses as giving practically negative lesults 
between August 25 and September 23 

On August 28, with the patient under sodium amytal, nitrogen monoxide and 
oxygen anesthesia, the recuirent carcinomas were excised from the cheek down 
to the mandible, and the tumor m the neck was cauterized 

The pathologist reported that the specimen of skin and subcutaneous tissue 
from the face measured 4 5 by 3 5 by 3 5 cm One suiface was covered by skin, 
in the center of which was a foul-smelling ulcer 2 5 bj’" 1 5 cm The skin around 
the ulcer was raised, smooth and pale The subcutaneous tissue was firm The 
cut surfaces showed a central red and necrotic area surrounded by dead, white, 
firm tissue A smaller piece consisted of a narrow strip of skin and soft attached 
tissue which looked like lymphoid tissue The micioscopic sections corresponded 
with those previously examined for this patient, except that a greater amount of 
mucous gland was present 

The pathologic diagnosis was squamous cell carcinoma of the hp with meta- 
static carcinoma of the cervical lymph nodes 

During October and the first week of November tbe patient received extensive 
radium therapy in the hospital The roentgen raj'- showed some destruction of the 
mandible on the right 

Case 7 — E H , a white man aged 55, a farmer, was admitted to the hospital 
Aug 5, 1932, with a provisional diagnosis of malignant disease of the jaw 

His chief complaint was of a painful ulcerated area on the right side of the 
lower gum for two months 

His father was living and well at 76 His mother had died at 73 of a 
cerebral accident He was one of five children One had died in infancy of an 
unknown cause Foui were living, and all were well except the patient His 
maternal grandmother had died of cancer of an unknown location There was no 
history of tuberculosis, diabetes, renal disease, heart disease, hay fever, asthma 
or insanity in the family 

The patient slept well for eight hours each night He ate his meals at regular 
hours He drank coffee twice a day, but no tea Until two months before 
admission he had smoked 4 ounces (113 Gm ) of tobacco each week Just before 
admission he had chewed 1 pound (0 5 Kg ) of tobacco each week He had not 
used alcohol or drugs 

He had been married at the age of 32 His wife had been pregnant eight 
times She had had two early miscarriages Six children were living and well 
His wife had died at the age of 41 from intestinal obstruction His greatest 
weight had been 194 pounds (88 Kg ) His average weight was 170 pounds (77 1 
Kg ) His weight on admission was 160 pounds (72 6 Kg ) His height was 5 feet 
11 inches (180 3 cm ) 

His general health had been good He had not had pneumonia, pleurisy, 
typhoid fever, malaria, rheumatic fever, chorea, tonsillitis, scarlet fever, diphtheria, 
otitis media or hernia He had had smallpox, measles, mumps, whooping cough 
and chickenpox He had had no operations or serious injuries 

About the first of June a painful papular growth had developed on the alveolar 
margin of the lower jaw on the right His lower plate had seemed to irritate this 
growth, so that he had discarded his plate in the middle of June Soon after 
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this the area had ulcerated and steadily increased in size About the middle of 
July there had appeared an external swelling over this area, which had grown 
more tender This had fluctuated somewhat in size He had worn his dental 
plates night and day since 1922, until the lower plate was discarded His last 
dental extraction, eleven years before admission, had been in the area of the 
tumor 

He had not suffered from headaches, epistaxis, earache, sore throat, ocular 
infections or deafness His vision had failed to some extent He had not suffered 
from dyspnea, orthopnea, pain in the chest or heart, chronic cough, night sw'eats, 
hemoptysis or edema His appetite had been good He had had no pain after 
meals He had not suffered from flatulence or gas There -was no history of 
nausea, ^omltmg, hematemesis, jaundice or tarrj or clay-colored stools He had 
had occasional hematochezia but no hemorrhoids and no nocturia He stated that 
he had never had gonorrhea or sj'philis He had not fainted and had not been 
paralyzed 

Physical examination show'cd him to be well developed and well nourished 
He was lying in bed in no apparent distress The pupils were equal and regular 
They reacted to light and in accommodation The ocular movements were normal 
There was no exophthalmos, nystagmus or hd lag There was marked bilateral 
arcus senilis and considerable conjunctival injection, but no discharge The vision 
was grossly normal The cars and the hearing were normal 

There was no nasal discharge, obstruction or septal perforation or deviation 
The mouth was edentulous The tongue was slightly coated The margins of the 
tongue were smooth and glossj There was no deMation or tremor The tonsils 
were atrophic The pharynx was somew'hat injected The posterior pillars met 
above to form a V-shaped opening into the pharynx The soft plate was rudi- 
mentary, and the uvula was missing 

There was an ulceration of the alveolar margin of the lower jaw on the right, 
extending over w'hat had been the molar area There were thickening of the 
margin of the jaw from side to side, as determined by intraoral examination, and 
marked induration extending into the cheek and to the upper jaw All affected 
areas were very tender 

There was no tenderness of the frontal, antral or mastoid regions There was 
no cervical or axillary adenopathy There was slight inguinal glandular enlarge- 
ment There was no enlargement of the thyroid There were no pulsations, 
masses, tracheal deviations or tugs 

The chest was symmetric There were no tumors or deformities There was 
slight costovertebral tenderness on the right but none on the left There was no 
vertebral tenderness There were numerous elevated nevi Expansion of the lungs 
was equal and regular The bases were mobile The percussion, fremitus, breath, 
voice and whispered sounds were normal There were no rales The point of 
maximum impulse and the borders of the heart were within normal limits There 
were no thrills or shocks The sounds were of normal intensity, quality and 
duration The pulmonic second sound was equal to the aortic There were no 
murmurs The blood pressure was 134 systolic and 80 diastolic The pulses were 
equal and regular There was no thickening or tortuosity of the peripheral 
vessels 

The abdomen was distended, so that a satisfactory examination was not possible 
It ^\as impossible to palpate any of the organs No masses, hernias or pulsations 
could be felt There was slight tenderness over the region of the gallbladder 
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The external genitalia were normal There were no tumors or deformities of the 
extremities and no varicosities of the legs The quadriceps and biceps reflexes 
were present and active External rectal examination revealed no abnormality 
Internal digital examination revealed the right lobe of the prostate to be larger 
than the left Both lobes were nontender and fiim 

The provisional diagnosis was malignant disease of the right side of the 
lower jaw 



Fig 11 (case 7) — Photomicrograph of a squamous cell carcinoma of the 
lower jaw 

The surgical consultant recommended a biopsy followed by radium treatment 
The dermatologist advised surgical removal followed by high voltage roentgen 
therapy He did not believe that radium would be satisfactory, because the dis- 
ease was too advanced 

On August 11, with the region under local anesthesia induced with 2 per cent 
procaine hydrochloride, a section of tissue was excised and sent to the laboratory 
The pathologist reported that there were four pieces of soft, dark red tissue 
preserved in Zenker’s solution The largest piece measured 1 by 0 5 cm 

Microscopic sections showed areas of blood clot containing small, irregularly 
shaped groups of atypical epithelial cells and a small amount of loose, proliferating 
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fibrous tissue The cells were fusiform to polygonal and had a moderate amount 
of blue-staining cjtoplasm with small to large fusiform to round nuclei Numerous 
mitotic figures were seen Many of the surface cells contained keratin, and m 
some areas a few flat keratinized cells cohered the surface 

The pathologist’s diagnosis was squamous cell carcinoma of the lower jaw 
The radiologist reported marked rarefaction of bone and destructive changes 
involving the posterior portion of the horizontal ramus of the mandible 

On August 6 the laboratory reported the urine to be normal The talue for 
hemoglobin was 80 per cent by the Dare test The erythrocytes numbered 
4,950,000 and the leukocytes 10,000 per cubic millimeter, with polymorphonuclears 
71 per cent, small lymphocytes 28 per cent and eosinophils 1 per cent The 
Wassermann reaction of the blood was negative The value for blood sugar was 
61 mg and that for total protein 60 mg per hundred cubic centimeters The 
Wassermann reaction of the spinal fluid was negative 

On August 16 the patient was discharged to a convalescent home for radium 
therapy 

Case 8 — R F F , a white man aged 29, a farmer, was admitted to the hos- 
pital Aug 26, 1932, with a diagnosis of malignant disease of the jaw 
His chief complaint was of a sore on the right side of the lower jaw 
His mother was living and well at 48, and his father was living and well 
at SO He had no brothers or sisters There was no history of familial diseases 
He smoked two packages of cigarets each week He drank in moderation, but 
he had not used drugs He ate and slept well 

He had been married at the age of 23 There was one child, 5 jears old 
He had been divorced after three years of married life He had remarried at the 
age of 27 There was one child, 20 months old, by his second wife Neither of 
his w'lves had had any miscarriages 

He had had measles, mumps, chickenpo'v, scarlet fe\er and whooping cough in 
childhood He had had severe influenza in 1918, but no complications or sequelae 
He had had gonorrhea at IS years of age He bad bad no operations or injuries 
and no other previous illnesses 

Ever since he was a boy he had had a tender low'er lip This w'ould often 
get dry and crack He had always Ii\ed a rugged life outdoors A jear and a 
half before his admission to the hospital his lip on the right side had become 
sore again, and this time he had believed that he had a cold sore This had 
slowly increased in size for one year Then the sore had become hard and 
nodular The hardness had seemed to extend a considerable distance dowm into 
the tissues A physician had told him that this was syphilis, because the Wasser- 
mann reaction was positne He had started to take “shots” for this, taking a 
total of twenty-eight However, the sore had kept getting larger, so that four 
months before admission to the hospital he had noticed a “knot” just below the 
chin This also had increased in size On July 1 the lesion under the chin had 
become inflamed, and the physician had cut into it, releasing some pus About 
the middle of July be bad gone to a laboratory, where a dark Held e\amination 
was made and reported as revealing Spirochaeta pallida More injections had been 
given, without improvement, so that the patient had decided to enter a hospital 
Eleven months before admission he had had a small sore on the penis, about the 
size of a match head This had been hard at first and then had broken dowm, 
with a discharge of pus This sore had lasted two months It had become well 
without treatment There was no history of secondary syphilitic infection 
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When admitted he was sufYering from almost constant headache, with con- 
siderable pain m the light mastoid and cervical region 

Geneial physical examination showed him to be well developed and well 
nourished He w'as lying quietly in bed He seemed of average mentality and 
apprehensive His skin was moist 

On the right side of the low^er lip was a large crater-like depression, crusted 
over wnth black material The edges of the crater were raised and eroded The 
tissues beneath were sw'ollen and hard Below the angle of the jaw was another 
ragged, depressed lesion similar to the one on the hp Foul-smelling, tenacious 
white material exuded from both lesions The swelling and the tumor mass 
extended up to just below' the ear and down for 5 or 6 cm into the neck and 
also from the midline of the neck to the trapezius muscle Lateral to the lesion 
on the hp there w'as a round, soft swelling about the size of a marble This 
sw'elhng w'as slightly reddened, w'arm and fluctuant 

The skull W'as of normal contour There w'ere no exostoses or points of 
tenderness except for the region just anterior to the ear, which was slightly 
tender The pupils w'ere round, regular and equal, they reacted normally The 
scleras and conjunctivas were normal The ocular movements were normal 
The fundi w'ere not examined The ears and nose were externally normal The 
teeth W'ere in fairly good condition The tongue protruded normally but was 
slightly coated The tonsils w'ere moderately hypertrophied, the right more than 
the left The anterior pillars were moderately injected The pharynx was 
granular in appearance No postnasal discharge was noticed The neck was 
normal except for the tumor and the lesion described 

The chest had a normal contour and was symmetric The expansions were 
equal and of good quality The heart was not enlarged to percussion The point 
of maximum impulse w'as in the fifth space, inside the midclavicular line There 
were no thrills The sounds were of good quality, and there were no murmurs 
The pulmonic second sound w'as greater than the aortic The blood pressure was 
130 systolic and 85 diastolic The lungs were normal to inspection, palpation, 
percussion and auscultation 

The abdomen was of normal contour There were no masses or pomts of 
tenderness The liver and spleen were not palpated There was no renal tender- 
ness or pain on jarring There was no dulness in the flanks 

There was a small white scar on the prepuce dorsally The inguinal glands 
were palpable bilaterally The external genitalia were otherwise normal 

The extremities were normal The patellar, achilles biceps and triceps reflexes 
were present and hyperactive The Babinski sign was negative The cremasteric 
and abdominal reflexes were present 

The provisional diagnosis was squamous cell carcinoma of the jaw and lip 
with an old syphilitic scar on the prepuce 

Four urinalyses, performed from Aug 27 to Feb 3, 1933, revealed no 
abnormality The value for hemoglobin was 80 per cent by the Dare test on 
Aug 27, 1932 This gradually dropped to 60 per cent on Feb 3, 1933 The 
erythrocyte count ranged from 3,710,000 to 5,060,000 per cubic millimeter during 
the same period The leukocytes ranged from 10,350 to 14,450 per cubic milli- 
meter and the polymorphonuclears, from 76 to 80 per cent The small lympho- 
cytes ranged from 13 to 23 per cent, and the eosinophils, from 1 to 2 per cent 
The Wassermann reaction of the blood was negative 

A biopsy specimen taken from the right side of the lower jaw on Aug 26 
1932, consisted of five tiny pieces of soft dark red tissue Under the microscope 
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the sections showed a thick layer of stratified squamous epithelium without a 
cornified layer The basal cells were in one place continuous with an irregular 
mass of atypical squamous cells There were several irregularly shaped masses 
of such cells, which varied greatly in sire, shape and staining qualities The 
majority of the cells were partially keratinized, and many of the groups con- 
tained more or less typical epithelial pearls near the central portions However, 
in one place the cells formed strands of one or two cell widths These were 



Fig 12 (case 8) — Photomicrograph of another squamous cell carcinoma of the 
lower jaw 

cuboidal or polygonal and stained bluish pink Many lymphocytes, plasma cells, 
polj'morphonuclear leukocytes and mucous glands were observed in the proliferating 
fibrous tissue stroma 

The pathologist’s diagnosis was squamous cell carcinoma of the jaw 
The patient received high voltage roentgen therapy on September 2 and 3 
The radiologist advised against more therapy for one month He advised that the 
patient be discharged on leave, and this was done on September 4 However, the 
patient returned from leave on September 14, complaining of a throbbing pain m 
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his face and loss of sleep He was given four loentgen ray treatments of the face 
and potassium peimanganate packs to his jaw He was discharged again for 
six weeks 

The patient returned fiom lea\e on October 13, complaining of great pain He 
was worse than he had been before He was given amytal compound and codeine 
sulfate for the pain and local tieatment for the carcinoma A dermatologist 
advised a pow^der of dextrose and lactose, to be applied locally as a deodorant 
A geneial surgeon advised radium therapy and then operation The powder defi- 
nitelj' lessened the bad odor, and radium was applied on October 23 Fifty 
milligrams W'as used, screened w'lth 2 mm of lead at a distance of 2 cm for 
tw^enty-four hours This dose of 1,200 milligram hours was repeated on October 
24, 25, 26, 27 and 28 He was also given calcium gluconate 

He W'as freer from pain for a time but gradually became worse By Decem- 
ber 5 the ulcer of the lip and that of the jaw had almost met By January 5, 
1933 he required Ij^ grains (0 09 Gm ) of morphine sulfate a day for relief of 
his pain 

He giadually lost weight The ulceration and necrosis increased The ema- 
ciation and debility ended fatally on March 16 There w'as myocardial failure at 
the end 

Case 9 — A H , a wdnte American man aged 66, a farmer, was admitted to 
the hospital April 18, 1933, w'lth a diagnosis of tumor of the jaw 

His chief complaint w'as of a tumor in the left side of the lower jaw, of one 
year’s duration 

His mother had died at 43 of puerperal fever His father had died at 67 
from an unknown cause He had one brother living and well at 74 One brother 
had died at birth, one from a fall which broke his neck and one from tubercu- 
losis at the age of 32 He had three sisters living and well One sister had 
died of malaria at 26, one in labor at 24, and one at 60 of an unknown cause 
There was no family history of cancer, cardiac disorder, renal disorder, diabetes, 
hemophilia, gout or insanity 

The patient had been married for 31 years He and his wife had thirteen 
children living and well One child had died at the age of 5 months, of scarlet 
fever His wife had died four years before his admission to the hospital, from 
carcinoma of the liver He drank one cup of coffee a day but no tea For five 
years before admission he had not used alcohol, but before that he had drunk 
excessively He had not used tobacco for the preceding four years, but he had 
previously smoked a pipe and cigarets He had not used drugs He had had 
measles, mumps, whooping cough, chickenpox, scarlet fever and malaria by the 
time he was 30 He had not had smallpox, diphtheria, typhoid fever, pneumonia 
or rheumatic fever He had had no operations A horse had jumped on his chest 
fourteen years before admission and fractured his ribs and sternum over his heart 
His lower lip and left ear had been frozen eighteen years before 

About ten years before admission he had noticed a small papule in the right 
side of the lower hp When he shaved this would bleed and then reappear lodme 
had been applied at first, but this had caused excruciating pain The papule had 
gradually become larger, and the tissues in the lower lip had become indurated 
There had been a constant dull pain present, and at times the pain had been 
severe enough to keep him awake at night Poultices had been applied, and soon 
cheesy material had exuded from the growth Glandular enlargements had not 
been noticed at any time 
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His condition had not improved, so that after eight months he had gone to a 
“woman healer” She had given him a course of treatments which consisted of 
hypodermic injections into the growth and salves This had caused severe pain, 
and red streaks had appeared, going to the evternal meatus of the right ear and 
beneath the ear down to the chin The glands in front of the right ear and below 
the ear had become enlarged and tender This had disappeared after the third 
day of treatment, and at the end of the ninth day the indurated tissue and papule 
had sloughed away In a few days the tissues had healed, and the patient had 
been relieved of his symptoms 

About two years before admission the patient had noticed a small papule, 
similar to the first one, in the left side of the lower lip This small growth had 
cracked, when picked, it bled and later reformed The patient had attempted to 
treat this himself with the injections and salves, but the growth had not entirely 
disappeared About the same time the patient had noticed a small gland under 
the left side of the lower jaw This was tender to pressure and gradually 
increased in size In August 1932 he had gone to a “radium doctor” in another 
state Eight needles had been implanted for three hours These had then been 
reinserted, with four more, into the lip and the inner side of the left cheek for 
another six hours Sloughing had occurred about three days later, and the swelling 
had disappeared This had continued to slough for about two months The gland 
under the jaw had not disappeared but had gradually become larger and more 
indurated until the latter part of December 1932, when the growth had become 
attached to the jaw bone 

The skin around the growth had also become attached to the growth, so that 
when the patient stretched his neck the skin became drawn The growth was 
painful, and there was a dull, throbbing, constant pain at the time the pain was 
severest The patient had not been able to sleep The pain was localized under 
the jaw and did not radiate 

General physical examination showed the patient to be well developed and 
well nourished He was sitting quietly, in no distress He was cooperatne and 
intelligent The skull was symmetric, and there were no exostoses The scalp 
was clean, and there were no scars He had a very scanty growth of gra> hair 
The pupils were irregular but equal They reacted to light and in accommodation 
There was no lagging of the lids, strabismus, exophthalmos or nystagmus The 
conjunctivas were injected at the outer canthi There was a pterygium of the left 
eye at the medial limbus The nose was externally normal There was no dis- 
charge The ears were externally normal There was no discharge, and there 
were no tophi 

The mouth was edentulous The tonsils were small and injected The pillars 
were injected There was no postpharyngeal discharge The tongue was clean 
and moist It protruded in the midline, without tremor The lower hp showed 
linear scars in the lateral aspects, and the lip was contracted The mucous mem- 
brane over the left cheek was contracted near the angle of the mouth, and it was 
tender 

Below the left side of the jaw there was an indurated mass about the size 
of a baseball, which was adherent to the jaw bone and to the skin The mass 
was immovable and tender on pressure It extended from the lower jaw to the 
median line below the chin There was no cervical adenopathy The thyroid 
gland was not palpable 

There was depression of the nbs over the precordial area The respirations 
were equal and regular The breath sounds were normal There were no rales 
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The lungs were resonant thioughout The heart beats were of fan quality Theie 
^\as a soft systolic murniui, hcaid best at the apex This was not tiansmitted 
to the axilla or to the back The aortic second sound was gi eater than the 
pulmonic The point of maximum impulse was hcaid in the sixth interspace, 
outside the midclaviculai line The blood pressuie was 160 sjstohc and 74 
diastolic 

The abdomen was symmetric There wcic no masses Iheic was no tender- 
ness or rigidity The li\er and spleen were not palpable or tcndci The kidneys 
were not palpable and were not tender when the back was jaried 

The fingers were not cyanotic and were not clubbed Thcic was no edema of 
the lower extremities and no tremor The axillary and inguinal lymph nodes 
were not abnormally enlaigcd The deep reflexes of tlie uppci extremities weie 
equal and normal The uppei and lowei abdominal reflexes were sluggish The 
cremasteric reflexes wcie present The knee jerks weie equal and normal The 
aclnlles reflexes were equal and normal The Babmski and Romberg signs weie 
negative 

The provisional diagnosis was malignant disease of the jaw 

On Apiil 20 the laboratory reported uiinalysis as giving negative results 
The value for hemoglobin was 80 per cent by the Dare method The erythro- 
cytes numbered 4,900,000 and the leukocytes 8,500 per cubic millimeter, with poly- 
morphonuclears 68 per cent and small lymphocytes 30 per cent TIic Wasscimann 
reaction of the blood was negative 

The radiologist found no definite evidence of invasion of bone by tumor on 
April 20 

The surgeon who saw him believed the tumoi inoperable and advised irradiation 

High voltage roentgen therapy was administeied three times between April 20 
and 29 The first area covered was 10 by 10 cm The second and third were 
each 20 by 20 cm The distance of the tube was always 58 cm and the spark 
gap 180 kilovolts, using 30 milhampcres The filter was 5 mm of copper and 2 mm 
of aluminum The treatments all lasted ten minutes and were applied to the left 
side of the lower jaw 

The patient was discharged on leave on April 29 to ictuin in four weeks, 
but he did not return A biopsy was not performed The clinical diagnosis was 
carcinoma of the jaw 

Case 10 — J P , an Italian schoolboy aged 8 years, was admitted to the hos- 
pital on Nov 26, 1933, with a provisional diagnosis of tumor of the mandible 

His chief complaint on admission was of a swelling under the light side of the 
lower jaw, present for one and a half months 

His father and mother were living and well lie had four sisters and two 
bi others, all living and well There was no history of familial diseases The 
patient had not had measles, mumps, scailet fever, diphtheiia or other childhood 
diseases 

Two or three weeks after the swelling below the jaw had been noticed, a 
lower tooth had been extracted This had not lessened the swelling below the 
jaw After the exti action the patient had had nose bleed about once a week, 
usually at night After the hemorrhage the fathei had thought that the boy felt 
better The patient had not sufYeicd much pain 

General physical examination showed him to be noimally developed and in no 
acute distress 

The skull was symmctiic and smooth The scalp was clean The pupils were 
dilated, equal and regular They reacted to light and in accommodation The 



230 


ARCHIVES OF OTOLARYNGOLOGY 


ocular mo\ements were normal The conjunctivas were normal The ears 
were externally normal The nose was externally normal except for some 
crusting in the anterior nares The teeth and the tongue were clean The tonsils 
were normal The phar 3 nx was injected, and there was a thick postnasal discharge 

In the neck there was a large, hard sw'elling below^ the right side of the lower 
jaw', about the size of an egg It could be felt in the floor of the mouth, and it 
seemed to be attached to the bone It w'as not tender The skin was normal in 
color over the tumor The thjroid was not enlarged There was one large gland 
at the angle of the jaw' 

The chest expansion was good and was equal on the two sides The lungs were 
resonant throughout, and the breath sounds were normal throughout There were 
no rales The heart w’as of normal size The sounds were of good quality 
There w’ere no murmurs The pulmonic second sound was greater than the aortic 
The pulse was good 

The abdomen was flat and muscular There was no tenderness or rigidity 
No organs or masses were palpable The genitalia were normal for an 8 year 
old bo 3 ' 

There were no deformities of the back and no tenderness The extremities 
were normal and w^ell nourished There w'as no edema The reflexes were normal 

The clinical diagnosis w'as probable sarcoma of the jaw' Fibroma, giant cell 
tumor and osteoma were also considered 

Urinal 3 'sis on November 27 ga^e negative results Tlie er 3 throc 3 'tes numbered 
4,160,000 and the leukoc 3 ’tes 7,650 per cubic millimeter, with polymorphonuclears 
63 per cent, small l 3 mphoc 3 tes 32 per cent and endothelial cells 5 per cent The 
hemoglobin was of normal concentration A phar 3 ngeal smear show'ed no evidence 
of diphtheria 

The radiologist on November 28 reported extensive erosion of the lower aspect 
of the right horizontal ramus of the jaw, combined with evidence of bony spicules 
extending from the same area This suggested bon 3 invoh'ement of the tumor 
He stated the opinion that the tumor was probably an osteogenic (periosteal) 
sarcoma He found no evidence of tumor inv'asion or other pathologic change in 
the chest 

On December 1, with the boy under general anesthesia, a hard, firmly fixed 
tumor the size of a large walnut, projecting from the inferior border of the right 
lower jaw near the center and just anterior to the facial artery, was removed 
The tumor involved the outer lajers of bone, which seemed to be more or less 
expanded There were a number of enlarged submaxillarj’’ lymph nodes within 
and surrounding the submaxillarj' saliv'ary gland The tumor extended up on the 
internal surface of the bone as far as the mucous membrane of the mouth and 
involved the periosteum to the same point 

The tumor was chiseled awaj, with a considerable amount of the bone, during 
this operation the floor of the mouth was opened The submaxillary gland and 
all of its lymph nodes were removed 

The pathologist reported that the tumor consisted of a very firm, irregularly 
rounded mass 7 by 5 5 by 5 3 cm The external surface was red and covered 
with tags of adipose tissue and some glandular material In one end there were 
several masses of bone The largest piece of bone was 4 by 1 cm The cut sur- 
face showed firm, whitish tissue composed of bundles of fibrillar material There 
were several small Ijmph glands, which appeared soft and red and had a fairly 
homogeneous cut surface There was another mass, jellowish red, soft and lobu- 
lated, measuring 3 bv 2 5 b 3 0 3 cm This appeared to be a submaxillarj gland 
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Micioscopic examination showed that the mam portion of the tumor was com- 
posed of inter\\o\cn masses of fibrillar connective tissue, the intercellular matrix 
of this tissue was vcrj dense and m areas seemed to have undergone a great 
deal of degeneration The cells had elongated, spindle-shaped adult type nuclei, 
though there appealed to be a gi eater ratio of nuclei to matrix than in ordinary 
connectne tissue [Mitotic figures were rare The tumor tissue had invaded muscle 
and adipose tissue, many of the muscle fibers having undeigone degeneration 



Fig 13 (case 10) — Photomicrograph of a fibrosaicoma of the jaw 


There were also spicules of bone in the tumor, which appeared to be newly 
formed Portions had lamellar structure, and the marrow cavities were occupied 
by tumor tissue Osteoblasts were numerous The tumor tissue was supplied 
with a small number of thin-walled blood vessels The lymph nodes had thickened 
capsules, and in some the connective tissue about the vessels and in the septums 
seemed greatly thickened In some there were slight edema and fairly marked 
hyperplasia of the follicles Section of the submaxillary gland revealed nothing 
remarkable 

The pathologist’s diagnosis was fibrosarcoma of the jaw with hyperplasia of 
the cervical lymph nodes 
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The wound healed une\entfully after the operation, and the opening into the 
mouth closed 

High voltage roentgen treatment was started on December 18 and ended on 
December 23 

The patient was discharged on leave on December 24 He returned on Jan 22, 
1934 His progress while on leave had been uneventful His general physical 
condition was good, and the wound was healed The mandible felt rough on the 
right side He was given more high voltage roentgen therapy from Januarj 22 
to 27 He was discharged in a satisfactory condition on January 31, to return in 
eight weeks for further treatment 

He returned from leave on April 8, in good condition There was no soreness 
in the region of the jaw He received a senes of four treatments to the right 
side of the jaw He was discharged again on leave on April 13, as improved 

He returned for reexamination on June 15 The radiologist could find no 
evidence of recurrence He was again discharged on leave on June 19 

Case 11 — F B , a white American man aged 57, a miner, was admitted to the 
hospital Dec 11, 1934, with a diagnosis of tumor of the jaw, probably malignant 

His chief complaint was of dull intermittent pain in the right side of the lower 
jaw for the preceding eight weeks His father and mother were dead He did 
not know at what age they had died or the cause of death Two sisters had 
died at the ages of 33 and 34, of unknown cause He had no brothers There 
was no family history of diabetes, cancer, renal disease, cardiac disease or mental 
or nervous disease 

He drank two to four cups of coffee per day and smoked one or two packages 
of cigarets each day Prior to four years before admission he had been a heavy 
drinker of alcoholic liquor He slept well, and his bowels were regular He had 
been married for twenty years His wife had excellent health There were no 
children 

He had had chickenpox, mumps, measles, German measles and whooping cough 
in childhood He had not had diphtheria or scarlet fever He had had pneu- 
monia in 1905 or 1906 while working in lead and zinc mines He stated that he 
had never had gonorrhea or syphilis He had not had any serious accidents or 
operations His teeth had all been removed one month before he was admitted 
to the hospital 

Two months before admission he had noticed a sensation in the right side of 
the lower jaw, which he described as a dull toothache However, the tooth had 

been removed The pain had been intermittent and dull He had seen a physi- 

cian, and a roentgenogram had been made The bone had appeared cloudy The 
physician advised removal of all of his teeth The teeth had been extracted by a 
dentist The physician had scraped the jawbone to remove tissue This had been 
sent to Chicago for an examination The laboratory had reported an osteoma, 
but his physician had sent him to the Colorado General Hospital for observation 
and treatment He had a small hernia of thirty-five j ears’ duration He had 

lost 15 to 20 pounds (6 8 to 91 Kg ) the month before admission, which he 

attributed to loss of appetite 

Physical examination showed him to be gray haired and not acutely ill There 
was no dyspnea, orthopnea or edema There were no scars, and there was no 
tenderness of the scalp There were no deformities of the skull The scleras and 
conjunctivas were moderately injected The pupils were equal and regular and 
reacted to light and in accommodation The ears were externally normal There 
vas some secretion in the nose The septum deviated to the right There was 
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no perforation The tongue tended to deviate to the right but with effort could 
be protruded in the midline All of the teeth had been extracted except a small 
fragment of the left upper incisor The gums had not completely healed The 
posterior region of the right inferior gum was occupied by a reddened growth 
with patches of exudate This growth was about 2 5 by 1 cm and was elevated 
above the gingival margin In the adjacent cheek there was a patch of leuko- 
plakia The tonsils were small The pharynx was slightly injected There was 
some postnasal discharge There was no enlaigement of the thyroid There was 
no tracheal tug or deviation The submandibular and submaxillary glands were 
enlarged Both were firm but not tender The mandible was tender at the angle 
on the right side 

The spine was normal The expansion of the chest was equal on the two 
sides The lungs were clear and resonant The heart was not enlarged to per- 
cussion The sounds were somewhat distant, but no murmurs were heard The 
rate and rhythm were regular The pulse was of good quality The blood pressure 
was 140 systolic and 90 diastolic 

There was spasm of the voluntary abdominal muscles There were no masses 
and no tenderness The liver, spleen and kidneys were not felt The genitalia 
W'ere normal The reflexes and extremities were normal 
The provisional diagnosis w'as carcinoma of the mandible 
On December 12 urinalysis gave negative results The value for hemoglobin 
was IS 8 Gm by the Sahli test The erythrocytes numbered 4,780,000 and the 
leukocytes 9,500 per cubic millimeter, with polymorphonuclears 71 per cent, lympho- 
cj'tes 24 per cent, endothelial cells 2 per cent and eosinophils 3 per cent 

The radiologist on December 14 reported extensive bone rarefaction and 
destruction, apparently due to invasion by malignant tumor, involving the right 
side of the inferior maxilla 

On December 14, with the patient under avertin with amylene hydrate and 
intratracheal ether anesthesia, the jawbone was curetted 

The pathologist reported that the specimen removed consisted of five pieces of 
soft tissue, the largest of which measured 4 5 by 3 by 2 cm The specimens 
were similar in appearance These were hemorrhagic, rough fragments, apparently 
of fibrous connective tissue One fragment was roughened by a piece of cartilage 
The microscopic specimen consisted of sheets, cords and nests of epithelial cells 
with large oval and round hyperchromatic nuclei which had invaded the sur- 
rounding connective tissue and muscle Many mitotic figures were observed, and 
there was pearl formation in several of the epithelial strands The connective 
tissue was abundant and ivas infiltrated with polymorphonuclears, lymphocytes and 
monocytes There were several areas which showed muscle bundles undergoing 
atrophy At one corner of the specimen there were a few spicules of what was 
apparently newly formed bone There was little calcium, and the spicules were 
surrounded by osteoblasts 

The pathologist’s diagnosis was squamous cell carcinoma of the jaw (point of 
origin not determined) 

On December 20 a series of four high voltage roentgen treatments was started 
The patient was discharged on leave on December 24 and returned on Jan 22, 1935 
When he was readmitted the wound in the jaw had broken down and was dis- 
charging It had also opened inside the mouth The wound was opened and a 
dram inserted Hot packs were applied He received more high voltage roentgen 
therapy and was again discharged on leave on January 28 He returned from his 
second leave on March 1, but he was sent to the Good Samaritan Hospital He 
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was finally discharged on April 16 He had received a total of eight roentgen 
treatments from Dec 20, 1934 to Jan 28, 1935 He was discharged as unimproved 

Case 12 — B F , a Mexican aged 47, a farmer, w as admitted to the hospital 
March 23, 1935, with a diagnosis of probable malignant tumor of the right side 
of the lower jaw 

His chief complaint was of pain and swelling of the right side of the face for 
SIX months 

His father had died at 75 of an unknown cause His mother had died at 35 
of cardiac or renal disease He had two brothers and one sister living and well 
There was no history of tuberculosis, cancer, syphilis, diabetes or nervous or 
mental disease in the family His wife had died in childbirth nineteen years 
before his admission to the hospital There had been no other children He had 
had smallpox at 9 jears of age, but no other childhood diseases that he knew of 
He had not had any serious accidents or illnesses He stated that he had not had 
syphilis He had had gonorrhea thirty-two vears before He had been treated 
by a “druggist doctor” and had had no more trouble 

His recent illness, with swelling in the right side of his face, had led him to 
consult a dentist, who extracted eighteen of his teeth This failed to relieve either 
the pain or the swelling The pain was periodic and very sharp It was well 
circumscribed and did not radiate After extraction of the teeth he had had too 
much saliva 

Physical examination showed him lying quietlv in bed but suffering some pain 
m the right side of the lower jaw 

The scalp was sparsely cov'ered with fine, light hair The scalp was clean, 
and there were no exostoses The pupils were equal and regular They reacted 
to light and in accommodation The ocular movements were normal The ears 
were externally normal The patient complained of a peculiar sensation in his 
right ear, but his hearing was not impaired All the teeth above and below on 
the right and most of those on the left had been removed just before he was 
admitted to the hospital Examination of the mouth was unsatisfactory because 
he was unable to open his mouth more than a inch (12 cm) There was a 
hard swelling on the right, extending well into the oral cavity The tongue pro- 
truded m the midline without tremor The pharynx and tonsils could not be seen 
There was an excess of saliva The patient was forced to expectorate every few 
minutes The swelling on the right side vv'as about the size of a baseball It was 
tense and painful to the touch 

The thyroid was not enlarged There was some adenopathy on both sides of 
the neck The lymph nodes were not tender 

The excursions of the chest were equal on the two sides The patient was 
thin and not well developed The lungs were resonant throughout There were 
no rales The breath sounds were normal The heart sounds were of good qualitj’’ 
There were no murmurs The pulmonic second sound was greater than the aortic 
The rate was 80 The point of maximum impulse was within normal limits The 
blood pressure was 110 systolic and 70 diastolic 

There were no masses in the abdomen and no areas of tenderness or rigidity 
The liver and spleen were not palpable The extremities were grossly normal 
The prostate w^as slightly enlarged It seemed to be of normal consistency The 
reflexes were normal 

The provisional diagnosis was carcinoma of the right side of the jaw with 
osteomyelitis 
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On i^Iarch 25 the laboiatory reported unnalj'sis as giving negative results 
The value for hemoglobin was 115 Gm by the Sahli test The erythrocytes 
numbered 4,030,000 and the leukoc)'’tes 10,500 per cubic millimeter, with poly- 
morphonuclears 80 per cent, lymphocytes 18 per cent and endothelial cells 2 per cent 
The radiologist reported \ery extensive destruction of the right mandible, 
apparently caused by malignant disease rather than by osteomyelitis 

The patient received a series of high voltage roentgen treatments between 
March 25 and April 11 He was discharged on leave on the latter date to return 
for radium treatment m four veeks He was discharged off leave on July 14 
A biops}'' was not performed 

Case 13 — L H, a white housewufe, aged 79, w'as admitted to the hospital on 
Aug 27, 1935, w'lth a malignant tumor of the right side of the jaw 

Her chief complaint w'as of the tumor and of bleeding from an ulcer of the 
tumor for three years Her father had died from an accident when she was an 
infant Her mother had died from typhoid at 50 Three of her brothers had died 
from an unknowm cause Three sisters had died, also from an unknown cause 
One sister had consumption There was no family history of cancer, cardiac, renal, 
alleigic or mental disease The patient had suffered from mild bronchial asthma 
for many j^ears 

She had had the usual childhood diseases She had had typhoid fever at 13 
3 ears of age but no other serious illness She had not sustained any injuries 
About eighteen years before admission the patient had noticed a small, hard 
lump on the right side of the jaw% about the size of a small pea This had oozed 
a small amount of blood at various times, but it had not been painful It had dis- 
appeared but had reappeared three years before admission, at which time it had 
begun to enlarge and finally had developed into a firm, ulcerated mass This 
had become progressively more painful During the w^eek before admission there 
had been considerable surface bleeding 

General physical examination revealed the patient to be very emaciated, small 
and in some apparent distress but fairly cooperative The head was of normal 
contour, and the scalp was covered with coarse gray hair The ears were externally 
normal The nasal septum deviated to the right The mouth was edentulous 
The mucous membranes w'ere pale and the tongue smooth The pharynx was not 
injected The tonsils w'ere not visible The scleras and conjunctivas were mod- 
erately injected There was an arcus senilis of each eye The pupils were equal 
and regular They reacted to light very sluggishly There was a beginning opacity 
in the right lens 

There was an ulcerated mass in the right side of the neck, just below the jaw 
This extended from the angle of the jaw to about 2 inches (5 cm ) from the point 
of the jaw There was no stiffness of the neck The cervical lymph nodes on the 
right were enlarged to the supraclavicular area The thyroid was not palpable 
The thorax was somewhat rounded and was symmetric The respiratory move- 
ments were shallow and equal The breasts were atrophic There were no masses 
The bronchial breathing was generalized in the parenchyma Coarse rales were 
heard over the bases of both lungs and the apex of the right The heart was not 
enlarged to percussion The sounds were of moderate strength, and the rhythm 
was regular The rate was 90 There were no murmurs The blood pressure was 
158 systolic and 80 diastolic The peripheral vessels were tortuous and moderately 
sclerosed 

The abdomen showed the stria of a former pregnancy There was a symmetric 
enlargement in both lower quadrants There were no palpable masses There was 
shifting dulness There was no tenderness The genitalia were not examined 
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The extremities were very atrophic There was scarring over each tibia There 
was a firm mass about the size of an English walnut on the left thenar eminence, 
which was slightly tender Both the axillary and inguinal lymph nodes were 
moderately enlarged Those in the axillas were about the size of a small walnut 
The reflexes were equal and present throughout, but sluggish The Babinski and 
Gordon signs were negative 

The clinical diagnosis was carcinoma of the right cervical region with beginning 
generalized metastasis 

On August 28 the laboratory reported the urine to be normal The value for 
hemoglobin was 8 1 Gm by the Sahli test The erythrocj tes numbered 3,780,000 
and the leukocytes 14,500 per cubic millimeter of blood, with polymorphonuclears 
84 per cent and lymphocytes 16 per cent 

The consultants who saw the patient believed that the tumor was inoperable, 
but they advised high voltage roentgen theiapy for relief of pain They believed 
that the prognosis w'as hopeless Local applications were used for relief from the 
odor and for drying She received five high voltage roentgen treatments and was 
discharged on leave for one month on September 10 

She returned on Feb 20, 1936 Reexamination re%ealed a moderate amount of 
induration at the site of the lesion There was moderate discharge from the surface 
The radiologist believed that further roentgen therapy should be deferred for 
another month, and the surgeon concurred in this The patient was advised to 
return on March 23 

Case 14 — F J , a wdiite schoolgirl aged 16, w'as admitted to the hospital 
April 7, 1937, with a diagnosis of probable dentigerous cyst of the jaw 

Her chief complaint was of a swelling in the jaw for seven months before 
admission She had suffered from mild sore throat occasionally and from earache 

Examination showed a firm swelling, not movable below the lower lip This 
extended from the midline over to the right side as far as the angle of the jaw 
The cervical lymph nodes were nodular and enlarged The tonsils were enlarged, 
and the anterior pillars were red 

The heart and lungs were normal The blood pressure w'as 125 systolic and 
75 diastolic 

On April 8 urinalysis gave negative results The value for hemoglobin was 
10 5 Gm by the Sahli test The erythrocytes numbered 4,250,000 and the leuko- 
cytes 6,900 per cubic millimeter, with polymorphonuclears 44 per cent, lymphocytes 
55 per cent and eosinophils 1 per cent 

The radiologist found no evidence of metastasis in the chest or in the bones 

The surgeon believed that the tumor was an adamantinoma He made a gingival 
incision from the right second molar to the midline A hard, vascular, bony tumor 
was curetted away from the body of the mandible Thirty milligrams of radium 
was inserted This was screened with 0 5 mm of lead The cheek was screened 
with inch (0 32 cm ) of gauze She received 720 milligram hours of radium 
The operation was done with the region under local anesthesia 

The pathologist said that the specimen measured 2 by 2 by 1 cm and was 
about the size and color of a raspberry, with a thin rim of bone partially encap- 
sulating it and closely adherent to its surface There were also manj' small pink 
amorphous fragments of bone, some of which had bits of the larger raspberry 
material adherent to its surface 

The microscopic sections consisted mainly of cellular young fibrous tissue with 
myriads of giant cells scattered through it About the periphery was an uneven 
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rim of new bone formation, evidenced by osteoblasts The marrow spaces were 
composed of coarse fibrous tissue occasionally infiltrated with a few round cells 
The pathologic diagnosis was giant cell tumor or epulis of the jaw This is not 
malignant except for local bone destruction 

The patient was discharged to the outpatient clinic on April 11 
She returned for the removal of a spicule of bone with the region under local 
anesthesia on June 16 Her recovery was otherwise uneventful 



Fig 14 (case 14) —Photomicrograph of a giant cell tumor of the jaw 


Case 15 — F P M , a white man aged 80, a rancher, was admitted to the hos- 
pital Jan 27, 1938, with a diagnosis of tumor of the mandible 

His chief complaint was of a swelling in the right side of the lower jaw 
and neck 

His father had died at 96 from erysipelas His mother had died at 60 or 70 
from an unknown cause He had lost one brother at 36 from typhoid and another 
at 40 from an unknown cause He had lost track of a sister There was no 
family history of cancer, tuberculosis, diabetes, heart disease, renal disease, allergy 
ansanitj" or apoplexj ’ “ ’ 
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Physical examination revealed him to be well developed but emaciated He 
was lying quietly in bed and complaining of pain in the jaw There was induration 
extending from the jaw dowm into the neck There w'as a healed scar just at the 
jaw line This w'as tender to palpation and prevented opening the mouth well 
The skull and scalp were normal The pupils were small and regular, but the 
right was the larger The vision w'as very poor The membrana tympani were 
retracted The nose was injected The tonsils were atrophic The mouth was 
edentulous There were no dental plates The right gum line w'as white, hard 
and sore 

The chest was symmetric The expansion was free and equal The lungs 
were dull There was bronchial breathing at the apex of the right lung and at 
the hill of both lungs The lower lobes w'ere hj'perrcsonant The heart sounds 
were very faint The heart was small to percussion and auscultation There were 
no murmurs The rate was normal The blood pressure was 140 sjstohc and 
40 diastolic 

The abdomen was scaphoid and smooth It was tender along the course of the 
colon, with palpable, mov'able fecal masses and gas There was no distention or 
rigidity The extremities were emaciated, but the function w’as normal The right 
testicle was large but soft The prostate was small and firm, with a palpable 
median bar The reflexes were all present and normal 

The clinical diagnosis was neoplasm of the right side of the jaw 
The laboratory reported the following reactions pus, 2 plus, red cells, 2 plus, 
and granular casts, 1 plus Unnalvsis otherwise gave negatu'e results The value 
for hemoglobin was 13 4 Gm by the Sahli test on January 28 The erjthrocytes 
numbered 5,030,000 and the leukocjtes 9,400 per cubic millimeter, with polymorpho- 
nuclears 68 per cent, lymphoc>tes 30 per cent and endothelial cells 2 per cent 
The basophils showed an occasional basket shape 

The radiologist on Januar}' 28 found the heart to be of normal size The apex 
of the right lung was not clear but the parenchyma appeared clear 

The patient received palliativ'e treatment on account of his senility He was 
discharged on leave on February 3 for thirtj days He died on klarch 3 

Case 16 — W R F , a white boy aged 2 weeks, was admitted to the hospital 
on Dec 10, 1937, with an undiagnosed tumor of the lower jaw 

The chief complaint of the mother was that the baby had been vaccinated 
against smallpox on November 26 and had had a very severe reaction The vac- 
cination was on the inner surface of the right arm There was a large open 
ulcer without a scab The baby had nursed well and had apparently gained weight 
He had been very irritable, but he had not cried much and had slept vv'ell The 
mother had noticed a small tumor on the anterior inferior margin of the gum 
General physical examination showed that the babj' did not appear acutely iH 
The eyes, ears, nose and throat vv'ere normal There was a tumor 1 5 cm m 
diameter protruding from the lower gum at the midline in front 

The chest was clear to auscultation and percussion The heart vv'as normal 
The cord was off, but there was some infection The vaccination reaction under 
the right arm was severe and about 6 cm in diameter It w'as without a scab 
except a little around the edge 

The laboratorj reported the blood and urine normal on December 11 
The surgeon who saw the babj' in consultation believed that the tumor was an 
epulis and advised observation for a time before operation 

The vaccination wound and the infected umbilicus were treated with hot bone 
acid compresses These were followed bj 95 per cent alcohol dressings 
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The ladiologist reported no evidence of invasion of bone or of a tooth in the 
tumor mass 

The baby was discharged on December 15, to return for reexamination after 
he was old enough to be weaned 

Case 17 — R A P, a white man aged 60, unemployed, was admitted to the 
hospital on Oct 17, 1937, with a tumor of the jaw 

The chief complaint was of pain and swelling of the lower jaw 
Six and one-half months before admission he had first noticed a mass the size 
of an acorn on the right side of the lower jaw This was tender and painful 
when he entered the hospital One month before admission the swelling had greatly 
enlarged, to cover the body and ramus of the jaw as far as the midline He had 
been eating a meal when he had felt something snap This had been followed by 
very sharp shooting pain in his jaw and the side of his face every time he had 
tried to talk or to move his jaw The next day he had consulted his physician, 
who had examined the tumor roentgenographically and advised removal On 
October 4, his physician had removed the tumor and had sent him to the Colorado 
General Hospital for irradiation The pathologist who sectioned and examined the 
tumor had reported a squamous cell carcinoma 

The patient’s father had died at 77 from disease of the kidney and bladdei 
His mother had died at 80 from old age He had four brothers and one sister 
living and well He had lost one brother at 50 from miner’s consumption The 
patient had had tuberculosis for fifteen years There was no family history of 
cancer, diabetes, heart or renal disease (except in the case of the father) or nervous 
or mental disease His wife had died at 69 from an unknown cause He had one 
daughter living and well His wife had not had any miscarriages oi stillbirths 
He had used alcohol occasionally He had smoked a pipe five or six times a day 
and had done so for years Before he began smoking a pipe he had chewed 
tobacco He had had measles, pertussis, pneumonia and typhoid in childhood He 
had not had any other diseases 

In 1915 the patient had been coughing, raising sputum, having night sweats and 
losing weight and strength His physician had made a diagnosis of pulmonary 
tuberculosis^ For five or six years before his admission to the hospital his cough 
had deci eased, but the night sweats had continued His weight had been about 
the same At times his sputum had been blood streaked 

In 1931 he had noticed an ulcerated sore on the left side of the lower hp He 
had had this removed several months later It had returned in 1933 He had had 
it removed a second time He denied that he had had venereal diseases 

General physical examination revealed him to be fairly well developed and well 
nourished He was sitting upright in bed, holding his jaw in both hands, appar- 
ently in acute distress whenever he attempted to move it 

The skull was symmetric There were no exostoses, masses or areas of tender- 
ness The scalp was clean The hair w^as white and of moderate texture There 
was no nystagmus, strabismus, exophthalmos or lid lag The pupils weie equal, 
round and regular They reacted to light and in accommodation There was an 
arcus senilis The fundi were essentially normal The ears were free from tophi 
and discharge The drums were normal The nose was free from septal devia- 
tion, perforation, obstruction or discharge 

In the mouth there uas a mass the size of a hen’s egg on the right mandible 
near the angle There was induration of the floor of the mouth m the sub- 
maxillary region No crepitus was felt The mouth was edentulous The tongue 
protruded in the midline without tremor The pharynx was normal In the neck 
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there Mas a small chain of palpable anterior ccrMcal l3'mph nodes on the right 
The thyroid was not enlarged to palpation The trachea rvas in the midline 

The chest was sjmmetnc The expansions were good and equal There Mas 
moderate scoliosis to the right There was slight dulncss to percussion at the 
apex of the right lung, with bronchovesicular breathing Mdiich M'as almost bron- 
chial in places Rales could not be heard The remainder of the lungs M'as clear 
The apical impulse of the heart M'as visible and palpable in the fifth left space, 
at the midclavicular line There was no enlargement to percussion and no thrills 
The rate M'as 82, and the rhythm was regular The tones Mere of fair quaht\ 
There were no murmurs The aoitic second sound M'as greater than the pulmonic 
The blood pressure was 130 systolic and 85 diastolic 

The abdomen was scaphoid and tympanitic Theie M'ere no scars The liver, 
spleen and kidneys could not be felt There M'ere no masses There Mas no 
tenderness and no spasm The external genitalia M'ere normal The extremities 
and reflexes were normal 

The clinical diagnosis M'as carcinoma of the right side of the inferior maxilla, 
M'lth fracture and possibly superimposed chronic osteomj'elitis 

The laboratory reported that urinalysis gave negative results on October 9 
The value for hemoglobin M'as 132 Gm bv the Sahh test The erythrocytes 
numbered 4,100,000 and the leukocytes 9,000 per cubic millimeter, with polymorpho- 
nuclears 69 per cent, lymphocytes 28 per cent, endothelial cells 2 per cent and 
eosinophils 1 per cent The Wassermann test of the blood and the Eagle floccu- 
lation test gave negative results 

The radiologist on October 18 reported extensive bone rarefaction and destruc- 
tion combined with a marked osseous defect m the right ramus of the mandible, 
probably due to osteomyelitis following surgical intervention and pathologic fracture 
The radiologist believed that the bone rarefaction might also be due to tumor 
invasion He found marked kyphoscoliosis of the dorsal portion of the spine 
There was considerable fibrosis in the hili and in the bronchial system but no 
evidence of intrathoracic invasion of tumor or other pulmonary parenchyma] 
pathologic process There was some widening of the upper mediastinum, possibh 
due to aortitis The costophrenic angles were clear 

The surgeon who saw him injected 2 cc of 95 per cent alcohol into the 
mandibular branch of the fifth nerve on the right, bj way of the cheek, just beloM' 
the foramen ovale, with apparently perfect results He recommended repeating the 
injection if necessary This gave the patient so much relief that it M'as not thought 
advisable to start roentgen or radium therapy at once He was discharged to a 
convalescent home on November 3 

He returned to the Colorado General Hospital on November 15 for more care 
The surgeon who saw him resected the right side of the inferior maxilla with the 
patient under avertin with amylene hydrate anesthesia followed by cauterization 
He made an elliptic incision wide of the scar and the area of cancerous infiltration 
beneath the skin of the right side of the inferior maxilla The tumor M'as dis- 
tinctly outlined It extended to the bottom of the transverse process of the hjoid 
bone, involving all the deep structures above the hyoid bone The posterior belly 
of the digastric and that of the stylohyoid muscles were excised The jaw was 
separated to the right of the midline and excised, with the adherent tissue, to the 
point of fracture This was just in front of the angle All the tissue was thor- 
oughly cauterized and coagulated The posterior, diseased part of the jaw bone 
was removed The stump of the bone was covered M'lth M'ax The mouth was 
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opened, and all the infiltration to the midline below the tongue was coagulated 
The mucosa was closed and a dram made coming out near the posterior angle, 
and the skin was closed with dermal sutures 

The pathologist reported on Noi’-ember 19 that the gross specimen consisted of 
three pieces of tissue The largest was 6 by 3 by 1 5 cm and consisted of hard, 
yellow bone, attached to which was red, beefy muscle, dark red mucous membrane 
and a tag of skin 2 by 0 5 cm Another piece of bone, 2 by 2 5 by 1 cm , had 
some muscle and tendon attached to it There were two other pieces of rubbery 
red, gray and yellow tissue measui ing 2 by 1 by 1 cm and 2 by 0 5 by 0 5 cm 
respectively 

Microscopic examination showed a few stretches of thickened stratified squamous 
epithelium along the surface Elsewhere the epithelium was replaced by wildly 
growing cords, plaques and whorls of epithelial cells with indistinct cell borders 
The nuclei of the cells were large and irregularly oval or round The chromatin 
material was irregularly clumped and darkly stained Mitotic figures were numerous 
among these cells The cells invaded a dense fibrous connective tissue arranged 
m a septum-like fashion Many epithelial pearls were present The mandibular 
bone was invaded by these whorls of cells, which were pink at their centers, with 
a nm of typical tumor cells at the edge The marrow of the bone was replaced 
by a connective tissue reaction about the tumor cells Several groups of mucous 
glands were seen toward the mucous membrane side of the tissue Scattered 
bundles of skeletal muscle fibers were noted, as well as sheets of collagen fibrils 

The pathologist’s diagnosis was squamous cell carcinoma 

The patient’s progress was not particularly satisfactory He was kept in the 
hospital until December 12, when he was discharged to his family physician for a 
daily change of the surgical dressings 

Case 18 — P G, a Russian Jewish housewife aged 59, was admitted to the 
hospital June 13, 1929, with a provisional diagnosis of benign papilloma of the jaw 
She was discharged as improved on June 20 

Her chief complaint was of a lump in the roof of the mouth When she was 
12 years old she had had a lump in the same location, which had been removed 
with a snare with the region under local anesthesia 

When she was 41 years old a piece of bone had been removed from the palate 
m an effort to check a beginning recurrence of the growth She had been told 
that the granulation tissue about the wound would gradually shrivel of its own 
accord, which had occurred m about four years 

About nine months before admission the tumor had reappeared and had gradu- 
ally increased in size Most of the time the growth had been painless Occa- 
sionally there had been a drawing sensation, and at other times it had ached, much 
as a tooth does Formerly the growth had been rather soft and had seemed to 
have a pedicle The last time it had been soft, but with a broader base It had 
not bled 

She had had chickenpox at 14 j^ears of age, but no other illnesses except con- 
finements for childbirth There was no history of injuiies or operations except 
those enumerated on the jav 

The catamenia had begun at 1/ and had been very irregular, with cramps 
After the first child was born there had been no more cramps, but the periods 
had been irregular The menopause had occurred at 53 It had not been followed 
bj" any bleeding or discharge 

Hei greatest weight before she was married had been 130 pounds (59 Kg) 
This had gradually increased during married life to 160 pounds (72 6 Kg) At 
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the time of admission to the hospital it was 155 pounds (70 3 Kg ) She had 
purposely lost 5 pounds (2 3 Kg ) by dieting for four weehs before entering the 
hospital 

Her mother had died of kidney trouble Her father had died accidentalh’' One 
brother had died at 18 from pleunsv 

Her husband was living and well She had one son and one daughter living 
and well She had lost one son at the age of 7^4 j’ears from scarlet fever 
Another son had died at the age of 10 days from a congenital gastrointestinal 
deformity She had not had any miscarriages 

General physical examination showed her to be well developed and slightly 
obese She appeared to be about 48 years old She was active mentally and 
physically Her hair was beginning to turn gray Her pupils reacted to light 
and m accommodation The pupils were equal and round The ocular movements 
were normal The ears and nose were grossly normal Many of the teeth had 
been extracted Those remaining were in poor condition Several teeth were 
carious, and there \^as pyorrhea 

On the inferior surface of the hard palate, to the left of the midline, there \sas 
a growth about the size of the end of the little finger This growth had a distinct 
border and was lobulated on the surface It was fairly hard to palpation, but it 
gave the impression of fluid under tension rather than of stony hardness It was 
not painful and was adherent to the surrounding tissue Above the upper left 
canine tooth there was a scar where the piece of bone had been removed 

The pharynx was somewhat injected, and the tonsils were atrophic There 
was no cervical adenopathy The thyroid was neither visible nor palpable The 
breasts were large and pendulous There were no masses The expansion was 
good and was equal on the two sides There were no abnormal percussion notes 
The voice sounds were normal There were no rales The heart sounds were 
slightly rapid but of good quality There were no murmurs The aortic second 
sound equaled the pulmonic The blood pressure was 170 systolic and 105 diastolic 
The abdomen was large and fleshj' There was no tenderness No abdominal 
masses were felt The vagina was short and the cervix fairly smooth On account 
of the thick abdomen a bimanual examination was impossible The impression 
was that there were some pelvic adhesions 

Both legs were large and fleshy The left leg had many varicose veins, with 
increased pigmentation and an old scar from a broken-down varicositj' 

The diagnosis was mildly malignant tumor of the hard palate 
On June 14 and 19 urinalysis gave negative results On the former date 
value for hemoglobin was 86 per cent by the Dare test, the erythrocytes numbered 
5,810,000 and the leukocytes 8,400 per cubic millimeter, with polymorphonuclears 
58 per cent, small lymphocytes 40 per cent and eosinophils 2 per cent 

The radiologist on June 13 reported both antrums dull but the left more dense 
The region of the upper incisor teeth was less sharply defined than normal One 
left lateral incisor was missing 

On June 19, with the region under local anesthesia induced by % gram (0 01 
Gm ) of morphine sulfate and 1 gram (0 06 Gm ) of cocaine hydrochloride U S P 
applied as paste with a solution of epinephrine hydrochloride 1 1,000 on an 
applicator, the granuloma was removed surgically from the lingual surface of the 
left superior alv^eolar process The small cavity exposed contained an aberrant 
tooth, and this was removed with a curet The bony cavity was curetted and 
found to be sound in everv direction The wound was cauterized with the galvano- 
cauterv Sutures were not used 



SPENCER ET AL— TUMORS OF JAW 


243 


The postoperative clinical diagnosis was dentigerous cyst 

The pathologist reported that the specimens consisted of two small pieces of 
tissue and a tooth The soft tissue was dark red and rather hard from drying 
The tooth measured 0 8 by 0 6 by 0 5 cm Microscopic examination showed that 
the soft tissue was made of dense fibrous tissue There was moderate vascularity 
Around the edges of the section there were many polymorphonuclear leukocytes 
There was some stratified squamous epithelium on one surface 



Fig 15 (case 18) — Photomicrograph of inflammatory tissue from a dentigerous 
cyst of the upper jaw 

The pathologist’s diagnosis was acute inflammation of the gingiva with scar 
tissue formation 

The patient was dismissed as improved on June 20 

Case 19— J D , an Irishman aged 49, a sheep herder, was first admitted to the 
Colorado General Hospital on Nov 10, 1932, with a diagnosis of sublingual cyst 

His chief complaint w as of a sore throat and tongue, worse on the left side 

His father had died of heart disease at 65 His mother was living and well 
at 80 He had two brothers and two sisters living and well One brother had 
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died after an accident, and one had died from appendicitis There was no family 
history of cancer, tuberculosis, diabetes, hemophilia or Bright’s disease 

The patient had been born in Ireland and had come to this country at the age 
of 25 He had had measles in childhood He had not had chickenpox, smallpox, 
scarlet fever, tuberculosis, pneumonia, rheumatic fever, gonorrhea or syphilis He 
had had colds and sore throat infrequently He had had a tonsillectomy at the 
age of 42, and his appendix and gallbladder had been removed at the age of 45 
He had not had any injuries 

Three or four months before admission his throat and tongue had become sore 
He had had headache once in a while, and there had been a roaring in his head, 
which started a month before the sore throat The sore throat, sore tongue and 
roaring had persisted This soreness had kept him from eating but had not inter- 
fered with talking and breathing por a long time he had had nausea, vomiting 
and dizziness about once a month He had thought that this was due to dietary 
indiscretions 

General physical examination showed that the head was normal The pupils 
were of equal size and reacted to light and in accommodation The ears were 
externally normal The nose was normal He was convalescing from a sub- 
mucous resection of the nasal septum Many of his teeth had been extracted, and 
he wore an upper plate His gums were normal His tongue was moist and had 
a heavy gray coat It was very swollen and tender posteriorly The floor of the 
mouth was very edematous There was a small, semisoft nodule palpable beneath 
the tongue on the left side The tonsils were enucleated The pharynx was 
normal The submaxillary lymph nodes were palpable on both sides There was 
tenderness on deep pressure above the hyoid bone There was no other adenopathy 
His chest was well developed but bony It was resonant throughout The 
breath sounds were vesicular The tactile fremitus and vocal fremitus were 
normal There were no rales The pulse rate was 70, and the pulse was regular 
The vessel wall was palpable The heart was not enlarged or displaced The 
sounds were regular, faint and distant No shocks or thrills were felt The pul- 
monic second sound was greater than the aortic There were no murmurs The 
blood pressure was 110 systolic and 70 diastolic 

The abdomen was flat and rigid There was a long oblique scar in the right 
upper quadrant There was no tenderness, and no masses could be felt The geni- 
talia were normal The extremities were essentially normal The reflexes were 
present and equal There were no abnormal reflexes 
The diagnosis on admission was sublingual cyst 

The radiologist reported that there was no evidence of a salivary calculus 
Urinalysis gave negative results The value for hemoglobin was 90 per cent 
by the Dare test The erythrocytes numbered 4,750,000 and the leukocytes 10,300 
per cubic millimeter, with polymorphonuclears S3 per cent, small lymphocytes 
11 per cent, endothelial cells 3 per cent and eosinophils 3 per cent The Wasser- 
mann reaction of the blood was negative 

On November 26 the dextrose content of the spinal fluid was 62 mg and the 
total protein content 45 mg per hundred cubic centimeters The Wassermann 
reaction of the spinal fluid and the colloidal gold curve were both negative 

The ophthalmologist who saw the patient in consultation found the fundi 
normal, but he recommended bifocal lenses The general surgeon who saw him 
believed a salivary calculus to be the most likely cause of the swelling The dental 
consultant extracted the upper left first bicuspid on account of pyorrhea and a gold 
crown The neurologist suspected Meniere’s syndrome but found all the reflexes 
normal The v'estibular tests gave negative results 
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The otolaryngologist, at the operation, made an incision m the floor of the 
mouth and in the base of the tongue on the left side He used a needle to aspirate 
the mass for pus, but he could not find any pus He was not able to explain the 
mass satisfactorily However, the patient gradually improved subsequently, so that 
he was almost entirely well when he was discharged, on December 20 


SUMMARY AND CONCLUSIONS 

Of the 19 cases leported, 15 were cases of malignant tumor and 4 
of benign tumor The social service agencies have been able to trace 
only 1 of the 19 patients The Italian boy, who had fibrosarcoma over 
six years ago, is living and well The 15 patients with malignant disease 
are probably all dead The 4 with benign tumors should be living 
One patient had a basal cell carcinoma on one side of the jaw and a 
squamous cell carcinoma on the othei All of the patients were admitted 
to the hospital for diagnosis and treatment at a late stage of the disease 
All those with malignant tumois were made more comfortable and their 
lives prolonged by radium and roentgen therapy 



ROLE OF SULFANILAMIDE IN THE TREAT- 
MENT OF ACUTE OTITIS MEDIA 

JAMES WOODS BABCOCK, MD 

NEW •iORK 

The proper evaluation of a drug m theiapy of a specific condition 
IS often difficult It is safe to assume that if a large number of remedies 
are recommended for one ailment it will heal spontaneously and that 
none of them have any special merit It is also safe to assume that 
if a drug IS outstandingly successful in the treatment of one or more 
diseases it will be tried on inaii}^ otheis This has been, and still is, 
the status of quinine, which, because it cured malaria, was asked to cure 
many ills for which it did no good Arsphenamme held a similar role 
Sulfanilamide has produced such miraculous results in such a wide 
field that it is called on to do anything Its value for ceitain diseases 
has sometimes been called into question 

In treatment of otitis media its value has been tested, and the 
reports have been controvei sial I wish to report the findings of two 
members of my staff in Vanderbilt Clinic, Drs E B Bilchick and 
G H O’Kane, who, one using sulfanilamide and the other not using it, 
observed 103 cases during the first thiee months of 1939 

METHOD 

Fifty-five patients received sulfanilamide in doses such as are advised in the 
book by Long and Bliss ^ as moderate The control group of 48 did not recen e 
the drug All the patients were children from 6 months to 10 years of age and 
were unselected All received prompt myringotomies, none being treated by the 
drug alone Only 6 patients showed any untoward effect of the medication, 4 having 
fever, 1 vomiting and 1 suffering from hallucinations In both groups accompanv- 
ing disease of the nose or throat was treated and the ears were treated by dr\ 
wipes or irrigations Roentgenograms were taken if the discharge lasted o\er a 
week, and if mastoiditis seemed established the child was admitted to Babies Hos- 
pital and was followed there 


KESUDTS 

The observations made in the study are shown in the tables 

Read at the meeting of the Southern Section of the American Laryngological, 
Rhinological and Otological Society, Columbia, S C , Jan 8, 1940 

1 Long, P H, and Bliss, E A The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyndine and Allied Compounds, New York, The ^lacmillan 
Compan\, 1939 
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Drs Bilchick and O’Kane and I have felt that on the whole the 
results m the two groups diffeied little The average length of discharge 
was less by one third in the treated group However, the percentage 
of the treated group requiring operation was higher than that of the 
control group Earlier results in studies made in Babies Hospital ^ were 
reported as questionable, although all patients recovered, for the course 
that the disease would have followed if the drug had not been used 
could not be accurately predicted 


Table 1 — Bactenologic Findings in Cases of Patients with Acute Otitis Media 



In 55 Patients 

In 48 Patients 


Treated with 

Not Treated with 


Sulfanilamide 

Sulfanilamide 

Streptococcus haemolyticus beta 

21 

18 

Pneumococcus 

10 

7« 

Staphylococcus aureus 

4 

9 

Pfeifier’s bacillus 

2 


Streptococcus vindans 

2 


Staphylococcus albus 

9 

10 

* Pneumococcus type III was observed in 2 patients 

m the control series 



Table 2 — Summary of Data 

on Both Gioiips 



Patients 

Patients 


Treated with 

Not Treated with 


Sulfanilamide 

Sulfanilamide 

Number 

55 

48 

Age 

6 mo to 10 yr 

5 mo to 11 yr 

Se\ Male 

24 

20 

Pemale 

31 

22 

Number with unilateral otitis media 

3G 

31 

Number with bilateral otitis media 

19 

17 

Total number of ears affected 

74 

C5 

Number of myringotomies 

35 

43 

Total days of discharge after onset of treatment 

387 

000 

Average number of days of discharge after onset of 

treatment 

80 

12 0 

Total number of reactions 

0 


Number admitted for operation 

9 (10%) 

5 (10%) 

Number on •whom simple mastoidectomy was per 

formed 

O'* 


Number operated on for revision of simple mas 

toidectomy 

3 

4t 

Number of complications 

0 

0 

Number of deaths 

0 

0 


♦ The organism in all the patients treated with sulfanilamide and coming to operation 
was Str haemolyticus beta 

i The organisms in all the patients not treated with sulfanilamide and coming to operation 
were as follows Str haemolj ticus beta 2, Staphylococcus aureus 1, Staphylococcus albus 1, 8 3% 


Fisher® leported 66 patients requiring mastoidectomy in a gioup of 
97 patients with otitis media who did not receive the drug, which seems 
to me a high percentage, and only 7 requiring operation in a group of 87 
vho weie guen sulfanilamide There was no such contrast in oui series 

2 Alclntosh, R , Wilcox, D A , and Wright, F H J Pediat 11 167, 1937 

3 Fisher, G E Sulfanilamide in the Treatment of Otitis Aledia T A Af A 
112 2271 (June 3) 1939 
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Cases have been leported ^ m which cortical perforations subsided with- 
out opeiation with the use of sulfanilamide alone We had 3 analogous 
cases of abscesses forming under the scar of a previous mastoidotomy, 
in none of which was benefit received from the treatment with sulfanil- 
amide 

There have been fewer cases of surgical mastoiditis during the past 
tw’^o years, m New York at least However, a great difterence m the inci- 
dence in different years w'as observed long befoie sulfanilamide was used 

Baker and Bradford ® reported 1 1 cases of otitis media due to 
hemolytic stieptococcus, 4 with signs suggestive of mastoiditis in which 
there was recovery without operation and 2 cases of otitis media due to 
Pneumococcus type III in wdiich the ears w^ere dry in four days and 
in wdiich sulfanilamide was administered We have recently been using 
sulfapyiidine in preference to sulfanilamide in cases of the infections 
due to pneumococcus Livingston ® reported 5 cases of surgical mas- 
toiditis in -which sulfanilamide therapy was given and in which recovery 
occurred without operation 

This paper seems so far rather skeptical and pessimistic m contrast 
to some of the enthusiastic reports offered by others This attitude 
should not be interpreted as indicating lack of appieciation of the all but 
miraculous \vonders performed by sulfanilamide and its allied drugs in 
treatment of a large number of grave illnesses In our field the results 
in cases of otitic meningitis are the most outstanding achievement 
Anything that can reduce the mortality in this condition from 968 pei 
cent to 35 per cent deserves the greatest respect and heartfelt thanks 
to its discoveiers ' 

Maybaum, Snyder and Coleman ® have well pointed out some of the 
dangers attendant on the use of sulfanilamide in treatment of otitis 
media, first, the danger of masking symptoms wdiile a destructive process 
IS going on as often occurs in cases of infection due to the pneumo- 
coccus type III, and he advised, as a test discontinuing the adminis- 
tration of the drug after using it a week, to see if symptoms lecur 
Smith and Coon ® reported a case in which the patient seemed w^ell 

4 (fl) Vaisberg, M Laryngoscope 48 54, 1938 (5) Long and Bliss ^ 

5 Baker, D C, Jr, and Bradford, G E Sulfanilamide Therapy for Acute 
Otitis Media and Acute Mastoiditis, Arch Otolaryng 29 344 (Feb ) 1939 

6 Livingston, G S Ann Otol , Rhin & Laryng 46 1127, 1937 

7 Neal, J B , and Appelbaum, E Am J M Sc 195 175, 1938 

8 Maj baum, J L , Snj der, E R , and Coleman, L L Experiences with 
Sulfanilamide Therapy for Otogenous Infections, with Special Reference to Masking 
of the Clinical Course, Arch Otolaryng 30 557 (Oct ) 1939 

9 Smith, H B , and Coon, E H Meningitis Due to a Hemolytic Strepto- 
coccus Report of Two Cases with Recovery After the Use of Prontosil and Sulf- 
anilamide, Arch Otolarvng 26 56 (July) 1937 
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except for septic fever but actually had pus and streptococci in the 
cerebrospinal fluid and eventually recovered A curious condition was 
found in 2 patients on whom mastoidotomy was performed at Presby- 
terian Hospital after use of sulfanilamide Pus was present m a broken- 
down cavity, but the bone of the intercellular septums was brittle and 
no mucosa or granulations were present The impression was that the 
bone was dead but not sequestrated, as it felt like that of a cadaver 
Another patient, after taking sulfanilamide for five weeks, showed many 
normal cells with groups containing pus and diseased bone scattered 
among them 

I shall not dwell on the cyanosis, rashes, vomiting and other well 
known occasional results of taking drugs of the sulfanilamide group 
However, I should like to call attention to one occasional effect which 
may cause much needless woriy That is, elevation of temperature, 
which IS particularly apt to occur m persons with hyperthyroidism I 
have observed a case in which the temperature reached 106 F before 
some one thought of discontinuing administration of the drug, after 
which it fell to normal m twenty-four hours When a person taking 
sulfanilamide has unexplained fever, it is well to discontinue adminis- 
tration of the drug for at least twenty-four hours to see what effect is 
obtained Hallucinations and mental excitement may also prove trouble- 
some and are also more apt to occur m persons with hyperthyroidism 

CONCLUSION 

I do not wish to give the impression that I do not appieciate the 
fact that sulfanilamide is a marvelous boon to mankind It is true, 
however, that a number of my colleagues and I feel that its effect in 
the treatment of acute otitis media is somewhat overrated This opinion 
may raise a storm of protest that should be instructive 


20 East Fifty-Third Street 



SURGICAL TREATMENT AND ITS COMPLICA- 
TIONS IN CASES OF ACUTE SINUSITIS 

W LIKELY SIMPSON, MD 

MEMPHIS, TENN 

Iingation of the anti urn through either the inferior oi the middle 
meatus is probably done much more often than all other operative pro- 
cedures On the nose It seems to me that it is of no great importance 
whether the antrum is washed through the inferior or the middle meatus, 
but that of more importance is with how much care the irrigation is 
performed Harm ma}' he done by either approach, but if proper atten- 
tion IS given practically no complications from either method should be 
encountered 

If for any reason the antium does not permit irrigation after punc- 
ture with onl)'' slight pressure, the procedure should be abandoned for 
at least twenty-four hours, when as a rule the normal irrigation can be 
made The mucous membrane of the antrum may be edematous or 
polypoid, and in twenty-four horns this condition usually is corrected 
to such an extent that the irrigation can be carried out I have never 
encountered any thing but good results from washing acutely diseased 
antrums which need drainage and see no good reason for not carrying out 
this procedure 

The anterior end of the middle turbinate is at times removed so that 
irrigations and suction of the frontal sinuses can be done But I think 
that unless there is an acute infection of an ethmoid or a frontal sinus, 
which IS threatening complications, this proceduie is not indicated The 
1 emoval of a part or all of the anterior portion of the ethmoid bone gives 
sufficient approach to the frontal sinuses without the removal of the 
anterior end of the middle turbinate Rarely the removal of the entire 
middle turbinate is indicated for drainage of an acute infection of a 
frontal or an ethmoid sinus, especially if complications are threatening 

SIMPLE ANTRUM OPERATION 

The opening of the antrum in the inferior meatus is often done in 
cases of acute infection in this cavit}' If the operation is carefully 
and completely performed it brings about an early end to such an infec- 
tion Many operators feel that this procedure is less painful and more 

Read at a meeting of the Southern Section of the American Laryngological, 
Rhinological and Otological Societj, Columbia, S C, Jan 9, 1940 
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satisfactoiy than inigation of the anttum, especially foi patients of a 
nervous type A large opening with clean edges should be made, and 
trauma to the infeiior turbinate avoided if possible 

Tiauma to the inferior tuibmate in little children is difficult to avoid 
at times, and some authors, especially Robb,^ have suggested making an 
opening m the mfei lor meatus with a cui ved hemostat, and not attempt- 
ing to obtain a peimanent opening 

In cases of low giade infections of the antrum, with little pathologic 
change in the mucous membrane, the simple antiotomy is often all that 
IS indicated, and the results in a high peicentage of cases are satisfactory 
Avgood opening in the infeiioi meatus gives areation, even though it 
has been show n, as m the woi k of Plilding," that drainage often does not 
talce place through this opening Irrigation of the antrum thiough a 
good opening m the inferior meatus even in small children is ceitamly 
a much simpler proceduie than irrigation pei formed by means of a 
puncture in either meatus 

ACUTE SINUSITIS WITH COMPLICATIONS 

Emphasis should be placed on the fact that drainage only should be 
sought in cases of acute and fulminating sinus infections In ethmoid and 
frontal sinus infections with complications such as orbital abscesses, 
periostitis and osteomyelitis, external drainage should be obtained with- 
out any attempt to do a complete operation If an external opening 
resulting in good drainage and without closure is made, the prognosis 
IS much better than if an exenteration of the frontal or the ethmoid 
sinus IS attempted If a complete operation is indicated it should be 
done after all acute infection has subsided Usually in one to two 
months this procedure would be safe 

Many a patient has lost his life because of too much surgical pro- 
cedure at the time of the acute infection It seems to me that intia- 
nasal surgical intervention in the presence of sinus complications such 
as periosteitis and orbital abscesses is not so good as external drainage, 
and that this is especially so in cases of little children 

ORBITAL COMPLICATIONS 

The forms of orbital complications arising from acute sinusitis are 
somewhat varied, there may be, for instance, osteitis with or without 
necrosis, or even osteomyelitis, periosteitis, with or without subperios- 
teal abscess, or orbital infection of the soft tissue, which may be rather 
diffuse or at times may have rather a definite wall or capsule Orbital 

1 Robb Personal communication to the author 

2 Hilding, A Ciharj Activity and Course of Secretion Currents of Nose 

Proc Staff Meet Mayo Clm 6 285-287, 1931 ’ 
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abscesses outside the periosteum should be rare in such cases as come 
under a rhinologist’s observation 

Theisen,® speaking of orbital complications in infants and young 
adults, stated, “The radical operation is imperative and prefers the 
external route ” He said also, “The danger of the endo-nasal operation 
in children even in the hands of the most skillful operator is consider- 
able ” 

Faulkner, in discussing Theisen’s paper, said, “He cleans out the 
ethmoids which have ruptmed into the oibit thoroughly as if he were 
doing a mastoid operation ” 

For the mildei infections of the ethmoid sinus and the antrum. 
Porter*^ advised the following proceduie “particularly in children the 
removal of the anterioi end of the middle turbinate and opening of the 
ethmoid labyrinth with possibly intranasal antrotomy, and in 

some cases of adults, it might be well to do a radical operation instead 
of the intranasal ” If infiltration of the orbital tissue has already set 
in, he advised an external operation, with exenteration of the ethmoid 
sinuses and removal of the floor of the frontal sinuses, if the latter are 
diseased, as well as a Luc-Caldwell operation on the antrum 

Coakley,® in discussing Porter’s papei , said, “In adult cases the intra- 
nasal operation is preferred, unless you have evident fluctuation ” 

Phelps,’’ speaking of orbital cellulitis in children, said his method 
was to do an external opeiation with the patient under general anes- 
thesia and break down the ethmoid bone, getting fiee drainage into the 
nose In his procedure, the antrum is opened from above in small 
children and in the inferior meatus in laiger children, and the frontal 
and sphenoid sinuses are opened when such procedure is indicated 
Diains from the sinus are left in the nose, and the external incisions 
are almost entirely closed The diains are removed in twenty-four 
hours 

Logan Turner,® in discussing oibital complications arising from the 
anterior group of cells, said that “An external operation is usually 
necessary and that pus in the orbit should be evacuated at once to 
prevent loss of sight or mti acranial complications ” 

3 Theisen, C F Ethmoiditis in Infants and in Young Children, with 
Accompanying Eye and Orbital Complications, Arch Otolaryng 8 386-398 (Oct ) 
1928 

4 Faulkner, m discussion on Theisen ® 

5 Porter, C T The Etiology and Treatment of Orbital Infection, Tr Am 
Laryng A 53 123-135, 1931 

6 Coakley, m discussion on Poiter® 

7 Phelps, K A Cellulitis of the Orbit in Infants and Children, with a 
Report of Ten Cases, Tr Am Acad Ophth 28 115-131, 1923 

8 Turner, A L, and others Diseases of the Nose, Throat and Ear, ed 4, 
Baltimore, William Wood & Company, 1936, p 93 
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Hajek,'’ wilting of oibital complications lesulting from suppuiatioii 
in the sinuses, stated “In pronounced oibital affections the only 
piinciple which leads to good lesults is exposuie of the diseased acces- 
sory sinus, by ladical opeiation Establishment of a wide communica- 
tion with 01 bit, removal of all neciotic tissue and establishment of 
adequate di ainage endonasally and extranasally ” 

In closing this discussion of oibital complications arising fiom an 
accessoiy sinus infection, I should like to mention some of the operative 
piocedures which have become somewhat routine in my work and which 
have been helpful to me Fust I would mention that mtranasal opera- 
tion on infants and little childien with oibital complications of the 
ethmoid sinuses seems to me unsatisfactoi y and more dangeious than 
opeiation by the external loute, while the intianasal opening of the 
antrum is easily done 

It appeals to me that m all cases of oibital complications lesulting 
fiom accessory sinus suppuration the external route is the moie satis- 
factoiy Any opeiative pioceduie which is necessaiy can be done 
accuiately and thoioughly by the external appioach In the cases m 
which the infection is acute no attempt is made to do a thoiough lemoval 
of all the septums as mentioned by Faulknei If the affected sinuses, 
frontal, ethmoid or others, are widely opened and a drainage tube is 
inseited without the wound’s being closed the piognosis is much bettei 
than if a complete ladical sinus opeiation is done Any necessaiy opeia- 
tive pioceduie on the sinuses can much moie safely be earned out after 
the acute infection has subsided If theie is a fistula and the condition 
IS less acute, more complete suigical work on the affected sinus is often 
indicated In my woik a complete ladical operation on the fiontal sinus 
or the antium m the case of an acute sinus infection with an oibital 
complication is not done, only drainage of the affected sinus and the 
orbital suppuiation is attempted at the primaiy operation, the thoiough 
suigical procedure being left until the acute infection has subsided It 
seems to me that much unnecessary risk is taken when a i adical surgical 
procedure is done in these cases of acute infection Many of these 
sinuses, when little if any infection was piesent before the complicating 
attack, go back to normal without further operative proceduie, but of 
couise if there was an old chionic infection previous to the attack it is 
necessary to do a radical operation later to bung about a good result 

If one has an oppoitunity to obseive these cases of orbital complica- 
tion it IS seldom necessary to open an abscess outside the periosteum of 
the oibit, as in practically all such cases drainage would have occurred 

9 Hajek, M Pathology and Treatment of the Inflammatory Diseases of 
the Nasal Accessory Sinuses, translated by J D Heitger and F Hansel St 
Louis, C V Mosby Company, 1926, vol 2, p 602 
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at least by the time a subperiosteal abscess had formed If there is an 
abscess in the orbit outside the periosteum it should be drained through 
the periosteum, through an external wound or through a skin incision 
Closure of the wound, especially in cases of acute infection, has not 
been done in my cases, and good cosmetic results are practically always 
obtained A secondary closure is usually unnecessary 

OSTEOMYELITIS OF BONES OF THE FACE AND SICLLL 

Osteomyelitis of facial bones, ’-esultmg fiom suppuration of the 
antium and the ethmoid sinuses, seldom becomes progressive and 
destructive, as osteomyelitis of the frontal bone, resulting from diseases 
of the frontal sinus, is seen to do only too often, since there is no frontal 
sinus in infants and very small children they seldom, if ever, have such 
a condition Osteomyelitis of the ethmoid bones and of the superior 
maxillary, lacnmal and nasal bones is not uncommon A more conserva- 
tive operative approach is indicated in cases of osteomyelitis of the face 
than in those of fulminating, progressive infection of the frontal bone 

OSTEOMYELITIS OF THE SKULL 

Osteomyelitis of the skull as a complication of infection in the fiontal 
and other sinuses is somewhat different from osteomyelitis of the facial 
bones caused by such infection There is only raiely osteomyelitis of the 
skull resulting from infection in the antrum or the ethmoid sinuses, and 
only slightly more often, from infection m the sphenoid 

Practically all of the osteomyelitis which I see is caused by acute 
sinus infection oi by acute exaceibation of a chronic sinus disease 
I have seen only one osteomyelitic infection coincidental with an opera- 
tive piocedure on a frontal sinus This was in a case of moderately 
acute pansinusitis, in which a Lynch type of operation was done , before 
this operative procedure there was probably a low grade osteomyelitis 
which was not recognized at the time of the operation, for the osteo- 
myelitic symptom appeared immediately aftei the opening of the frontal 
sinus Some writers say that most of the osteomyelitis of the skull 
results from operative procedures on the frontal sinus, but m the hospital 
of the University of Tennessee and in my private work my fellow- 
workers and I see practically no osteomyelitis as a complication of 
surgical intervention performed on the frontal sinus If only drainage 
IS done in cases of acute sinusitis, with as little trauma as possible to 
the bones of the face and frontal region, little osteomyelitis should occur 
Of course, it is understood that sufficient drainage of the correct type 
and at the opportune time should be carried out 



SIMPSON— ACUTE SINUSITIS 


255 


Practicall} all rhinologists agiee with the plan of attack on osteo- 
myelitis of the skull as outlined by Mosher,^® Furstenburg and others, 
that is, that all diseased bone should be thoroughly removed and that a 
moderate amount of the normal surrounding bone should be removed 
also Theie is usually edema of the soft parts over the bone in a wider 
area than the roentgenogram indicates, and the extent of this edema is a 
more accurate gage of the disease in the bone than the roentgenogram is 
I believe a word of caution, however, is not out of order, and that is that 
all swelling and edema of the frontal region is not osteomyelitis Often 
one may see edema of the frontal region in the absence of osteomyelitis, 
but when a positive finding is obtained by means of the roentgenogram or 
otherwise the extent of the edema is indicative of the extent of the 
osteomyelitis 

It seems to me well to say also at this time that in most cases osseous 
necrosis and cranial osteomyelitis are not progressive, fulminating osteo- 
myelitis ot the skull and that they requiie only local drainage and 
moderate removal of necrotic osteomyelitic bone The surgeon must be 
alert, honeier, and recognize that temporizing with the fulminating, 
progressue t}pe of osteomyelitis will end onh m complications, such as 
brain abscess meningitis and sinus thrombosis 

10 Mosher, H P Osteomyelitis of Frontal Bone Notes on Three Cases, 
J A M A 107 942-947 (Sept 19) 1936 

11 Furstenburg, A C Osteomyelitis of Skull Osteogenetic Process m 
■Repair of Cranial Defects, Tr Am Laryng, Rhin S. Otol Soc 37 1-18, 1931 



INTRADURAL CONDITIONS IN RELATION TO 
RHINOLOGY AND OTOLOGY 

CRITICAL SURVEY OE RECENT LITERATURE 

WELLS P EAGLETON, MD 

NEWARK, N J 

(Concluded pom page 120) 

TREATMENT OF MENINGITIS 
Experimental Work on the Cure of Meningitis 

Expel iinents zvith Hoi le Sei uin — ^Burtenshaw attempted to ascei- 
tam what proportion of the serum which had been administered paren- 
teially to patients suffering from menmgococcic meningitis m reality 
reached the cerebrospinal fluid 

Antitoxin Precipitin Reaction For this puipose he used an 
adaptation of the precipitin reaction foi the presence of antitoxin- 
containing horse serum in the body fluids Twenty-three patients with 
menmgococcic meningitis and 1 patient from whom only a strain of 
staphylococcus could be isolated were used Each received meningo- 
coccus antitoxin by intravenous injection Horse serum piotein was 
detected m the cerebrospinal fluid in every case, though its concentration 
varied greatly and was always small compared with that in the blood 

Burtenshaw stated (1) that intramemngeal injections of serum 
insure the immediate presence of large amounts of antibodj'^ at the site 
of infection, and yet (2) that the steepness of the diop in seium con-’' 
centration following the injection is striking, foi within one oi two 
days the serum content of the cerebrospinal fluid has fallen to the low 
levels attained by parenteral administiation alone, no matter how large 
the dose 

Expel imental Data on Efficiency of Foiced Diamage m Inflamma- 
tions of Cei ehi ospinal Fluid — The following obseivations were made 
by Riser and Planques concerning the efficiency of forced drainage 
m dogs, effected by intravenous injections of a 0 35 pei cent solution 
of sodium chloride after suboccipital puncture 

134 Burtenshaw, J M L Detection of Horse-Serum (Meningococcus Anti- 
toxin) m Blood and Cerebro-Spinal Fluid, Lancet 2 1513-1516 (Dec 31) 1938, 
abstracted, J A M A 112 1111 (March 18) 1939 

135 Riser and Planques Drainage simple et drainage force du liquide cephalo- 
rachidien (Experimentation et applications cliniques), Ann de med 40 317-353 
(No\) 1936, abstracted, Arch Neurol & Psychiat 39 1326-1327 (June) 1938 
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1 Soon after the beginning of the continuous injections the flow 
of the spinal fluid was doubled and trebled 2 A constant stream of 
cerebrospinal fluid could be maintained for hours and even for days 
3 The albumin and the cellular content of the fluid gradually inci eased, 
without change in the chlorides 4 The blood pressure gradually 
diminished, reaching a minimum after about two hours, and gradually 
returned to normal 5 Injections of a theobromine preparation caused 
an increase in the flow of cerebrospinal fluid parallel to the diuretic effect 
6 This caused the amount of cerebrospinal fluid to dimmish toward 
the end of the fiist hour, but after the third hour, with the appearance 
of diuresis, it returned to the level observed prior to injection of the 
solution of sodium chloride 

Histologic examination of the brains and spinal cords of the dogs 
shoved an increase in tymphocj'^tes within the arachnoid meshes, which 
explains the mild increase in tymphocytes in the spinal fluid following 
forced drainage There was, howe\ er, no active cellular proliferation m 
the perivascular spaces of the brain or the spinal cord 

These authors concluded that it is still too early to state defimtel)' 
whether the method of forced drainage has a curative effect in different 
forms of meningoencephalitis, dementia paralytica and disseminated 
sclerosis For, although a considerable amount of cerebrospinal fluid 
is eliminated and the monocytes and albumin are increased these phe- 
nomena are merely signs of the reactions of the choroid plexus and the 
meningeal vessels They do not indicate drainage of the neural 
parenchyma itself 

Comment by Reviewer It is my experience that forced drainage is extremely 
valuable in cases of meningitis in which no focus of primary infection is demon- 
strable at the beginning of treatment — ^that is, cases of meningitis associated with 
extensive skull fracture or of streptococcic meningitis occurring as the result of 
scarlet fever angina But it is of little value with the ordinary forms of otitic 
and rhinogemc meningitis and is debilitating These conditions require removal of 
the focus, repeated lumbar punctures and blood transfusions — W P E 

Treatment of Meningitis Without Sulfanilamide 

Good Residts of Eaily Opeiahon m the Recoveiy of Memngihs 

In 1926 and again m 1931, Watson-Wilhams published a senes 
of 12 cases of meningitis, with 8 recoveries, of the 12 patients, 5 who 
were treated before the end of the second day from the onset of menin- 
gitis recoveied while only 3 of the 7 treated on the third day or 
later got well In 1936, he recorded, “seven patients treated in less 
than three days from the beginning of the disease, all recovered ” 

136 Watson-Wilhams, E Chemotherapy of Meningitis, Lancet 1 807-RnR 
(April 2) 1938 
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Au Insufflation m the Tieatinent of Otitic Meningitis — ^Wasow- 
ski leported 3 cases of suppuiative meningitis in which the patients 
were treated b}'^ means of intraspmal insufflation of air, 2 of them 
recovered 

One patient, who had meningitis from suppurative otitis, with 
cholesteatoma, lecovered after repeated insufflations of air following a 
mastoid operation In Wasow ski’s second successful case the menin- 
gitis supervened after operation foi chionic suppuration of the middle 
ear 

Treatment b}'’ lepeated an insufflation of the arachnoid space with 
air, which has been long in use in cases of epidemic cerebrospinal menin- 
gitis and tuberculous meningitis, was recommended by Brunder He 
stated that adhesions can possibly be prevented by the procedure Such 
adhesions often cause increased pressure b)"^ confining the pus m pockets 

Technic The cerebrospinal fluid is drained by lumbar puncture 
with the patient in the seated position, and 10 cc less of air than the 
amount of drained fluid is insufflated 

RESUME or MY PRESENT VIEWS ON CERABLE MENINGITIS 

Befoie the advent of sulfanilamide and its derivatives I collected 
from the hteratuie over 150 cases of cuied meningitis with bacteria free 
in the ceiebrospmal fluid Study of these cases taught certain facts 
that may help to explain wh)' patients are cured today when treated 
with sulfanilamide and also why certain of them suffer a relapse Before 
sulfanilamide was available I cuied 27 patients with meningitis asso- 
ciated with bacteria in the spinal fluid My percentage of recoveries 
was 32 pel cent in all my opeiative cases, but man}' patients did not 
have germs free in the fluid 

From an attempt to analyze the factois in the cases of these patients 
with bacteria free in the fluid who recovered I drew the following 
deductions 

As with all forms of suppuration, fixation of the infection is the 
most important factoi favoring recovery In meningitis this localization 
of (a) infected fluid or of (6) a small collection of fiee pus is apt to 
occur in an area of the pia-arachnoid adjacent to the diseased aiea in the 

137 Wasowski, T Ueber die Behandlung der otogenen eitngen Hirnhaut- 
entzundung inittels intraspinaler Luftemfuhrung, Monatschr f Ohrenh 71 557-561 
(May) 1937 

138 Brunder, H Neuere Wege in der Diagnose und Behandlung der otogenen 
Meningitis, Wien med Wchnschr 87 840-846 (Aug 7) 1937 

139 Eagleton, W P Curable Cases of Meningitis, Laryngoscope 48 150 
(Feb) 1938 

140 Eagleton, W P Suppuration Meningitis of Otitic and Nasal Origin, 
Arch Otolaryng 15 885-905 (June) 1932 
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bone Thus, cure was brought about by (1) removal of the primary 
focus of infection, whether m the bone oi in a vessel of the bone of the 
adjacent sinus, (2) drainage of the infected fluid oi of an abscess of the 
pia-arachnoid and (3) the fact that the bacteria in the spinal fluid were 
(a) attenuated, (&) of low grade virulence or (c) few Additional and 
contributing factors were (4) that infection had lasted a sufficient time 
to allow a protective meningitis to develop and (5) that the sugar con- 
tent of the cerebrospinal fluid was found to have continued, although 
the patients often were acutely ill 

I am persuaded that the curative effect of sulfanilamide is due to 
a combination of the third and fifth factors and that the drug acts on 
the bacteria themselves, so interfering with their metabolism that they 
cannot propagate — ^they become attenuated at the same time by raising 
the electromotive force of the milieu, whether it be that of the cere- 
brospinal fluid or that of the pia-archnoid tissues Both actions are 
accomplished by an intermediate product during the process ot oxygen 
reduction (E'‘) that sulfanilamide causes when it comes in contact with 
freshly liberated oxygen 

Several of my cured patients had the specific self-limited type of 
meningeal inflammation, which I have named (a) toxemic meningitis 
and (b) allergic overflow meningitis from scarlet fever or pneumonia 

Nonsurgical Types of Streptococcic and Pneumococcic Meningitis 

These conditions should be regarded and treated diffeiently from 
the usual localized meningitis of otitic or nasal origin These two 
nonsurgical and non-tissue-destructive types of bacterial meningitis I 
would designate as 

1 Toxemic scarlatinal meningitis, with an overflow of attenuated 
streptococci in the meninges 

2 Pneumococcic toxemic overflow meningitis Both types fiequently 
exlubit allergic phenomena The cerebral symptoms are apt to be due 
to anoxemia of the cerebral cortex The latter condition runs a self- 
limited course and may end by crisis Consequently, although any con- 
comitant otitis media has to be attacked surgically, the meningitis itself 
should be regarded from the viewpoint of the self-limited nature of 
the causative scarlet fever or pneumonia 

Furthermore, when the bacteria in the overflow are attenuated, the 
patient does not require cerebrospinal fluid drainage of any kind 

141 Eagleton, W P , in discussion on Cunning, D S Treatment of Otitic 
Meningitis, Arch Otolaryng 30 950-972 (Dec) 1939, in discussion on Converse, 
J M Recurrence of Otitic Infections Due to Beta-Hemolytic Streptococcus 
Following Inadequate Sulfanilamide Therapy, Tr Sect Laryng, Otol & Rhin, 
A M A, 1939, pp 145-146, JAMA 113 1383-1387 (Oct 7) 1939 

142 Eagleton, W P , in discussion on Svmposium What Is Justifiable to Do 
in Otitic Meningitis? Tr Am Otol Soc 28 73-76, 1938 
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“Both of these types of nonsurgical overflow meningitis should be 
1 ecogmzed as distinct entities ” 


Normal Brain Metabolism 

In both of these communications I suggested that the presence of 
sugai m the cerebrospinal fluid signifies that the normal metabolic 
action ot the brain has not been interfered with, that in such a condi- 
tion, although the meninges are the seat of a bacterial infection, the 
inflammatory process is not overpoweiing and can be controlled by 
the noimal protective reactions of the meninx:, and that this possibility 
IS present as the metabolic action of the central mechanism continues 
This IS what takes place from the use of sulfanilamide The drug 
acts in a similar way, by causing bacteriostasis and thus preventing the 
bacteria from paralyzing the metabolic mechanism of the brain 

The explanation of relapses after the use of sulfanilamide is to be 
found 111 the fact that the drug has a bacteriostatic action only on the 
bacteria that it can reach Sulfanilamide, even in high concentration 
m the blood or m the ceiebiospinal fluid, does not act in the presence 
of encapsulated and necrotic tissue, for it cannot oxidize in a localized 
aiea of infection It cannot reach and attack bacteria m areas of 
necrotic tissue 

An illustration of this point is one of my cases of abscess of the brain, in 
which the patient, a child, apparently suffered from meningitis A ventriculogram 
re\ealed the abscess in the occipital lobe The abscess was opened, and the pus 
was full of streptococci, yet the cerebrospinal fluid had been free from micro- 
organisms for many weeks, during which time the child had been given sulfanil- 
amide continuously There were hemolytic streptococci present in the abscess of 
the brain after sulfanilamide had sterilized the cerebrospinal fluid 

EXPLANATION OF RECOVERIES FROM INFECTION AFTER USE 
OF SULFANILAMIDE AND INADEQUATE SURGICAL 
TREATMENT 

Use of Sulfanilaaiide in Cases of Recurrent Symptoms 
In those cases m which sulfanilamide or one of its derivatives lowers 
the temperature and causes the disappearance of symptoms but the 
symptoms recur after a short interval, no further reliance should be 
placed on exclusive use of the drug Furthermore, any possible infec- 
tive focus should be drained or, if possible, eradicated For within the 
purulent focus — be it in the bone or in the cerebral substance — 
there frequently are active organisms which because of the localization 
of the suppuiative process cannot be affected by the circulating blood 
but which still possess invasive and toxic powers 


143 Eagleton,-^ case 7, p 35 
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Cleary concluded his thesis with certain principles which may 
nell serve as a guide m the management of meningitis They are 

The operation of choice (in otitic meningitis) is the Eagleton operation, with 
wide exposure of the dura, and evacuation of the fluid of the basal cistern 

Continuous drainage is to be condemned 

If involvement of the petrous apex is suspected, it should be explored at the 
original operation 

The petrous apex is not infrequently a secondary focus 

In pneumococcic meningitis, the sphenoid sinus is to be suspected as a focus 

In pneumococcic meningitis specific serum whenever possible should be com- 
bined with sulfanilamide 

Repeated lumbar taps, small transfusions and general supportive treatment are 
important 

An unfavorable postoperative course may be due to a secondary focus in the 
opposite ear, or the petrous apex, in pneumococcic meningitis, it may be due to a 
focus in the sphenoid sinus 

The sugar content and the cytologic picture of a sterile cerebrospinal 
fluid are of gieat importance in prognosis, the differential count is of 
more significance than the total number of cells and may surpass the 
sugar content in importance 

An unfavorable postoperative course may be due to a secondary 
focus in the opposite ear or in the apex of the petrous pyramid , in cases 
of pneumococcic meningitis it may be due to a focus in the sphenoid 
sinus 

Sulfanilamide is a most valuable therapeutic agent for streptococcic 
and pneumococcic meningitis It is nevertheless a toxic drug and should 
not be used without definite indications 

Patients given sulfanilamide in effective doses all showed cyanosis, 
due presumably to methemoglobinemia, as it disappeared promptly after 
reduction of the dose or withdrawal of the diug The only other toxic 
effect observed was diarrhea in 2 patients, 1 of whom had bloody stools 
In case 7 there were a history of disease of the gallbladder and slight 
jaundice on admission In other cases I have seen vomiting but none 
of the rest of the toxic symptoms mentioned in the literature Adminis- 
tiation of the drug is thus better maintained In doses considered ade- 
quate, the blood concentration ranged from 9 to 13 mg per hundred 
cubic centimeters In other patients given large doses of “prontosil” 
Cleary has seen a bright pink blush of the entire skin, which was not a 
deimatitis but appeared to represent a concentration of the drug in the 
skin itself 

CHEMOTHERAPY TOR MENINGITIS 

The introduction of the sulfonamide derivatives as bacterial chemo- 
therapeutic agents in the treatment of suppuration of the meninges is 

144 Cleary, J A Thesis, Unnersity of Pennsyhania Graduate Medical School 

1938, Cramo-Otological Seriice, Newark, N J, Eye and Ear Infirmary 
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to be legal ded as the "greatest stride in therapeutics that has occurred 
in recent years, compaiable only to the results fiom the organic arseni- 
cals” 111 the treatment of syphilis obtained by Ehilich (Heathcote) 

Pharmacology or the Azo Dies and SuLroNAMiDES 

The chemical structuie of the sulfonamides and their specific thera- 
peutic action on bacteria and the lower forms of life were described by 
Heathcote 

He said that “the term sulphonamides” lequires some explanation 
“An amide may be regaided as the result of the substitution of the 
hydroxyl group of an organic acid by the amide group — NH, ” For 
example, substitution of the OH in acetic acid (CH^CO OH) by — NHo 
yields acetamide, CH3 CO NH„ 

“Similarly, a sulfonamide may be regarded as the result of replace- 
ment of the hydroxyl group of a sulfonic acid by the amide group, 
— NH,” (Heathcote) 

Benzenesulfonamide, whose symbol is C0H5 SO2 NH,, is formed 
by the substitution of the amide group, — NH„, m place of the hydroxyl 
group (OH) of benzenesulfomc acid, CcHg SO, OH 

Sulfonated organic compounds are more soluble but of less toxicity 
than the parent substance In therapeutic pharmacologj the gen- 
eral effect of the sulfonation of a simple organic compound is to pro- 
duce a substance of (0) greater solubilit}’’ in water but of (b) less 
toxicity and of (c) lower therapeutic value 

/OH 

Thus, phenolsulfomc acid (sulfocarbolic acid). Com , is less 

irritant and less toxic than the parent substance, phenol, CgHs OH It 
IS also much less powerful as an antiseptic, although much more soluble 
m water 

The Early Sulfonated D\es 

Several of the earlier chemotherapeutic agents, e g , trypan blue, 
trypan red and germanin, first extensively used against trypanosomiasis 
(“the borers”), belong to the group of sulfonated dyes 

145 Heathcote, H St A Sulphonamide and the Chemotherapy of Bacterial 
Invasion in Tidy, H L , and Short, A R International Medical Annual, Balti- 
more, William Wood & Company, 1938, p 465 

146 A sulfonic acid is a compound of SO 2 OH with another radical 

Sulfuric acid (H,S04) acting as a hydrolytic agent on a variety of hydro- 
carbons (such as benzene and its homologues) forms sulfonic acids 

CeHe -1- H-SO 4 = CeHs SO.OH -{- H 2 O 
Benzene Sulfuric acid Benzenesulfomc acid 

Thus, “a sulfonic acid results from the replacement of a h}^drogen atom, 
directly linked to a carbon, in an organic compound by the group — SO 2 OH” 
(or — SO 2 H) 
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However, until the mtioduction of the original prontosil (the hydro- 
chloride of 4-sulfamido-2', 4'-diammoazobenzene), chloramine was 
the only member of the sulfonamides that obtained wide application 
m medicine 

Htstoncal Background of Suljamlaimde and Its Derivatives — In 
1908, Gelmo synthesized paraaminobenzenesulfonamide Heidel- 
berger and Jacobs pointed out that there was a certain chemo- 
therapeutic effect from molecules containing the azo ( — N N — ) 
coupling, for example, paraaminobenzenesulfonamideazohydrocupreine 

In 1920 the basic form of the oiiginal prontosil (4-sulfamido- 
2', 4'-diammoazobenzene) was patented m England In 1932 a patent 
was obtained in Germany for the sulfonamide-containing azo dyes, also 
covering the hydrochloride of 4-suIfamido-2', 4'-diammoazobenzene (the 
original prontosil), which was used by Domagk^®° in his experiments 
Whether it was Heidelberger and Jacobs’ observation of the effect 
of the azo coupling or pure chance that later led to Domagk’s 
experiments, in 1935 in the cure of an otherwise fatal streptococcic 
infection in mice is not known 

This compound was put out under the trade names of prontosil and 
prontosil flavum and others It was a hydrochloride of 4-sulfamido-2', 
4'-diaminoazobenzene, the structural formula for wdiich is as follows 


N===N 



SO^NH, NHs 


It IS now abandoned 


147 Chloramine is derived from paratoluenesulfonamide by the replacement of 
two hydrogen atoms m the amide group by an atom each of sodium and chlorine 
(Heathcote) 


H H 
C— C 
/ \ 


CHa C C SO=N 


\ / 


c— c 

H H 


Hx 

Hxn 


H H 
C— C 


CH„C 


y 

\ 


\ 

CSO=N 

/ 


c— c 

H H 


Na 

Cl 


Paratoluenesulfonamide 


Chloramine 


The hydrogen atom (H) marked r is replaced by a sodium atom (Na) and 
the hydrogen atom (H) marked rv is replaced bv a chloiine atom (Cl) 

148 Gelmo, P J Prakt Chem 77 369, 1908, cited by Long, and Bliss 

149 Heidelberger, M , and Jacobs, W A Synthesis in the Cinchoma Series 
in Azo Dyes Derived from Hydrocupreine and Hydrocupreidine T Am Chem 
Soc 41 2131, 1919 

150 Domagk, G Em Beitrag zur Chemotherapie der bakteriellen Infektionen 

Deutsche med Wchnschr 61 250-253 (Feb 15) 1935 iniemionen, 
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Latei there appeared a more soluble compound (the sodium salt 
of 4-sulfamidophenyl-2'-azo-7'-acetylamino-l '-hydroxynaphthalene-3', 6 '- 
disulfonic acid), called originally prontosil soluble 

It was used m Domagk’s further experimental and clinical observa- 
tions Clinically Schreus found it highly effective 

This compound was latei called prontosil, and still later neopron- 
tosil It IS now known commercially as neoprontosil and has recently 
been given the nonpropnetaiy name azosulf amide by the Council on 
Pharmacy and Chemistry of the American Medical Association Its 
graphic formula is as follows 

OH 


This compound could be given mtiamuscular injection 

Trefouel, Trefouel, Nitti and Bovet^*'^ (1935) found that a numbei 
of azo dyes prepared from paraammobenzenesulfonamide (sulfanilamide) 
had an antistreptococcic action like that of “prontosil” (form not stated) 
They proposed the hypothesis that all the active azo dyes are reduced 
m the organism to paraammobenzenesulfonamide (sulfanilamide) This 
led to the very important discovery that the azo linkage is unnecessary 
and that the simple colorless comixiund sulfanilamide is itself highly 
active as a therapeutic agent for experimental streptococcic infections 
The structural formula for sulfanilamide (which has been given the 
trade names prontyhn and prontosil album and others) is as follows 

H„N 0„S NH„ 

A later benzylsulfamlamide is “proseptasme,” or "septazme ’ (N^- 
benzylsulfanilamide) It is parabenzylaminobenzenesulfonamide Its 
structural formula is as follows 

H^NO^S 


151 Lockwood, S J , Coburn, A F , and Stokinger, H E Studies on the 
Mechanism of the Action of Sulfanilamide I Bearing of the Character of the 
Lesion on the Effectiveness of Drug, JAMA 111 2259-2264 (Dec 17) 1938 

152 Footnote deleted 

153 Schreus, H T Chemotherapie des Erysipels und anderer Infectionen mit 
Prontosil, Deutsche med Wchnschr 61 255-256 (Feb 15) 1935 

154 Trefouel, J , Trefouel, J (Mme), Nitti, F, and Bovet, D Activite du 
p-aminophenylsulfamide sur les infections streptococciques experimentales de la 
souris et du lapin, Compt rend Soc de biol 120 756-758, 1935 

155 Footnote deleted 


H,NO„S<^^ 


N = N/\/\ NH CO OH 3 


NaO,S 




SO,Na 
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Another derivative is soluseptasme (disodium p-f7-phen3lpropyl- 
amino]-benzenesulfonaniide), which has the following stiuctural 
formula 

CH CHo CH NH<^^ SO„NH, 

SOgNa SOaNa 

The latest and now most popular sulfonamide compound is 
“sulfapyridine,” called also by the trade names M &B 693 and 
dagenan It is a derivative of sulfanilamide and is 2 -(paraaminobenzene- 
sulfonamido)-p3’-ndine, having the following structural formula 

NH„ 


SO, — 

It differs from sulfanilamide in that one h3fdrogen atom of the 
SOoNH, gioup IS replaced by a basic pyridine group 

Sulfapyndine has been advocated by Whitby as particularl3'- active 
against pneumococci, exerting a definite action on the capsules ot type 
I and type III pneumococci It is as effective, dose for dose, as 
sulfanilamide against hemolytic streptococci, having the advantage of 
being relatively nontoxic and 3'et active in relative^ small doses 

ACTION or SULFANILAMIDE AND ITS DERIVATIVES 
Diffusibility of Sulfanilamide Compounds 

Sulfanilamide and its derivative sulfapyndine diffuse readil3 to all 
normal tissue and fluids of the body, thus resembling urea [CO(NH,)2] 
and eth3d alcohol (CaH-OH) m their equal distribution The sulf- 
anilamides readily pass into the cerebrospinal fluid 

156 Beaumont and Dodds,i-^ p 3 

157 Whitby, L E H Chemotherapy of Pneumococcal and Other Infections, 
with 2-(p-Aminobenzenesulphonamide) Pyridine, Lancet 1 1210-1212 (May 28) 
1938 

158 Telling, M , and Oliver, W A Case of Massive Pneumonia, Type III, 
with Massive Collapse, Treated with 2-/>-Aminobenzenesulphonamide) Pindine 
Lancet 1 1391-1393 (June 18) 1938 

159 Marshall, E K Bacterial Chemotherapy The Pharmacology of Sulf- 
anilamide, Physiol Rev 19 240-269 (April) 1939 Marshall, E K , Jr , Emerson, 
K, Jr, and Cutting, W C The Distribution of Sulfanilamide in the Organism^ 
J Pharmacol & Exper Therap 61 196-204 (Oct) 1937, Para-Aminobenzene- 
sulfonamide Absorption and Excretion, Method of Determination in Unne and 
Blood, JAMA 108 953-957 (March 20) 1937 
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SULFAPYRIDINE IN THE FLUIDS 

Since there is no meningeal hairier for this molecule, almost the 
same level is found m the cerebiospmal fluid and in the blood The 
product has been found in the nasal mucosa and aqueous humor (of 
the dog) The passage into the blood and spinal fluid is more rapid 
by several hours when the substance is injected by the intramuscular 
and intravenous loutes 

Durel, Halpein, Dubost and Alhnne observed that sulfapyridine 
circulates not m the form of paraammohenzenesulfonamide but in that 
of the pyridine molecule, i e , in a chemical state peculiar to itself It 
IS found either in the state of free amine or m that of conjugate amine 
(acetjd deiivative or glycuronic derivative in the urine) 

Action of Sulfapyridine in Infection 

Whitby^’’' and Telling and Oliver suggested that sulfapyiidine 
exerts a direct action on the capsules of the type I and the type III 
pneumococcus Sulfapyridine theiapj^ according to the observations 
of Hilles and Schmidt,^“^ leads to the production of decapsulated 
pneumococci However, there is no indication whethei this is the 
result of capsular degeneration or inhibition of capsule formation 
Avii ulent decapsulated type XXII pneumococci have been isolated from 
the blood of mice tieated with this diug 

Experiments have shown that sulfapyridine has a curative action 
when administered to mice infected with pneumococci of types I, IV, 
V, VI A and VI B, VII, XI, XX, XXII, XXIV, XXVII and XXIX 
The drug has little curative action for infections with type II, III and 
VIII pneumococci (Hilles and Schmidt) 

Comparative Effects of Sulfapyridine and Sulfanilamide in Type II 
Pneumococcic Infection in Mice 

Raiziss and his co-workers found that, while sulfapyridine is 
somewhat more potent than sulfanilamide m the treatment of type II 
pneumococcic infection in mice, it does not cure the infection but 
prolongs the animals’ life The superiority of sulfapyridine over 
sulfanilamide is only in the delay of death by two days 

160 Durel, P , Halpern, B N , Dubost, P , and Alhnne, M Passage dans le 
sang, dans le liquide cephalorachidien et dans les urines de Va (/>-amino-plienvl- 
sulfamido) pyridine [693], Presse med 47 920-924 (June 10) 1939, abstracted, 
Neuro-Psychiatric Institute of the Hartford Retreat, senes 7, no 161 

161 Hilles, C, and Schmidt, L H Sulfanilamidopyndine (2-Para-Amino- 
benzenesulfonamidopyridine) in Experimental Infections with Type XXII Pneumo- 
coccus, Proc Soc Exper Biol & Med 40 73-77 (Jan ) 1939 

162 Raiziss, G W , Severac, M , Moetsch, J C , and Clemence, L W Com- 
parative Effects of Sulfapyridine and Sulfanilamide in Type II Pneumococcic 
Infection of Mice, Proc Soc Exper Biol & Med 40 434-435 (March) 1939 
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In view of the reported good results observed from the use of 
sulfapyndine m the treatment of pneumonia, these authors found the 
results with experimental pneumococcic infection in mice less encourag- 
ing than with infection in man 

Comparative Therapeutic Epfects of Sulfapyridine in Experimental 
Staph Aureus Infections in Mice 

Bliss and Long,^®® stated the opinion that the chemotherapeutic effect 
of sulfapyndine in staphylococcic infections in mice is definite enough 
to warrant careful clincial tiial of the drug in cases of severe staphylo- 
coccic infection 

Limitations of Action of Sulfanilamide in Control of Infecthe Lesions 

1 So far as can be determined, sulfanilamide is of no therapeutic 
value against well developed abscesses For such abscesses surgical 
drainage brought prompt relief 

2 For necrotic lesions in which both hemolytic streptococci and 
hemolytic staphylococci were present, drug therapy was often ineffective 
even in the presence of free surgical drainage 

3 Development of metastatic lesions and bacteremia occui Lock- 
wood, Coburn and Stokmger's observations suggest that (a) the 
protective action of sulfanilamide is greatest in the circulating fluids and 
that (b) bacteria remaining in necrotic tissues can become highly 
invasive after withdrawal of the drug 

4 The organisms reappeared in many instances of hemolytic strepto- 
coccic infections, in some accompanied with relapse In several patients 
hemolytic streptococcic metastatic lesions developed after sulfanilamide 
therapy had been stopped 

5 Sulfanilamide therapy seemed most effective for rapidly spreading 
lesions in which there had been little tissue destruction Lockwood 
and his associates cited the following case illustiating (a) the effective- 
ness of sulfanilamide in preventing invasion of infection into the 
meninges and (&) its inability to sterilize necrotic tissue 

C S, aged 4 years, was admitted to the hospital because of intermittent 
earache and headache for three weeks There was an extensive fluctuant swelling 
over the right parietal region The right tympanum was white hut was bulging 
posteriorly 

OpetaHon~K simple mastoidectomy was done on the right The dural plate 
and the mastoid cells were soft The dura was thickened and inflamed, and the 
brain beneath was soft ’ 

163 Bliss, E A , and Long, P H Comparative Therapeutic Effects of Sulfa 
pyridine m Experimental Staphylococcus Aureus Infections in Mice Pmr q,,,, 
Exper Biol & Med 40 32-34 (Jan ) 1939 ’ ^ ^ 
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Culture of the pus from the epidural abscess showed a pure growth of hemo- 
lytic streptococci 

Treatment with sulfanilamide was begun on the second day after operation and 
continued for three weeks (2 5 Gm a day) 

The child was afebrile on the fourth and fifth days However, the temperature 
began to rise at the end of the first week and continued to be elevated through 
the second week A superficial incision released more pus, and the temperature 
fell to normal The boy remained afebrile during the fourth week, after which 
sulfanilamide therapy was stopped He was discharged after si\ weeks 

On the ele\enth day at home he had a generalized convulsion lasting two 
minutes , the temperature was 104 F The area previously operated on was explored 
for abscess of the brain, but none was found Necrotic bone was removed from 
two sites, in each instance producing a pure culture of the hemolytic streptococcus 
Throughout the second stay at the hospital he received 2 5 Gm of sulfanilamide 
a day until the ninth week, when the dose was reduced to 2 Gm 

Action or Sulfanilamides in Vitro and in Vivo 
All observers agiee that the prontosils (the original prontosil and 
the more soluble preparation [azosulfamide] ) even in high concentra- 
tions have no effect on the streptococcus in vitro Indeed, Domagk’s 
discovery of the effect of the original prontosil was due to his thought 
that it was possible that compounds which are not bactericidal in vitio 
might be so in vivo, and vice versa However, with sulfanilamide in 
the foim used at piesent, most observers are convinced that bacterio- 
static or bactericidal effects can be demonstrated in vitro with 
concentiations of the drug equivalent to those occurring in the blood and 
tissues of patients undergoing treatment 

Clinical Facts About Sulfanilamide 
ReMewing the present status of chemotherapy of bacterial infections, 
Domagk’s experiments indicate ( 1 ) that the sulfanilamides are useless 
in the entirely hopeless cases in which there is no longer any power of 
reacting and (2) that a change in the cocci is always the primary factor, 
phagoc 3 ’^tosis by leukocytes, monocytes and histiocytes being the secondai y 
factor in the therapeutic action of the sulfanilamides 

Absence of Shock — Domagk made the important observation that 
(3) surgical shock is comparatively rare even after large intravenous 
doses , and that because shock is probably due to the rapid disintegration 
of too many cocci intramuscular injection should be prefen ed to intra- 
venous injection 

164 Long, P H , and Bliss, E A The Clinical and Experimental Use of 
Sulfanilamide, Sulfapyndine and Allied Compounds, New York, The Macmillan 
Company, 1939 

165 Domagk, G Der derzeitige Stand der Chemotherapie der bakterieilen 
Jnfektionen Ztschr f klin kled 136 167-199, 1939 
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How Sulfanilamide Acts in Combating Infection 

The following hypotheses have been suggested to explain the mode 
of action of sulfanilamide in cases of hemolytic streptococcic infection 

1 It stimulates phagocytosis 

2 It neutralizes toxins 

3 It acts by inhibiting the growth of organisms 

4 It actually is bactericidal under certain conditions 

5 It delays the growth of organisms until mononuclear phagocytes 
accumulate 

6 The oiganisms are altered so that phagocytosis can take place 

(a) by the accumulation of hydrogen peroxide (HoOo) in the infected 
tissues, (b) through elevation of oxidation-reduction potentials (the 
symbol for which is rH), by dr oxidized products having a greater electro- 
motor force, and (c) by changes in the electromotor plateau equilibrium 

Long and Bliss stated the belief that up to the present time no 
theoi}'- has been evolved “which adequately explains the mode of action 
of these sulfur benzene derivatives ” My own opinion is that the last- 
stated hypothesis — i e , that the organisms are altered so that 
phagocytosis can take place by elevated oxidation-reduction potentials 
(Shaffer) and that at times theie are changes in the electromotor plateau 
equilibrium with accumulation of hydrogen peroxide in tissues (Shinn 
Mam and Mellon) — is plausible and supported by established facts 

Hozu Infection Advances and How it is Influenced by Sulfantlaimde 
— The destruction of hemolytic streptococci m the body is a complex 
process and depends largely on the cooperative activity of a number of 
factors 

(fl) Sensitizing of Bacteria by an Antibody There is evidence that 
when the protective process is unaided by any serum or drug bacteria 
are first sensitized by an antibody 

(b) Phagocytosis of Bacteria It is in this sensitized condition that 
phagocytosis of the bacteria can take place, for it is known that without 
the presence of an antibody the organisms grow freely and elaboiate 
a substance (leukocidin) which destroys the leukocytes and another 
substance (hemolysin-streptolysin) which destroys the red blood cells 

(c) Changes in Blood Plasma There is additional evidence that 

during febrile diseases not due to hemolytic streptococcic infection there 
IS a change in the properties of the blood plasma that inhibits the growth 
of some strains of organisms This phenomenon has been described by 
Tillett Its action has not been studied sufficiently in cases of 

hemoly^tic streptococcic infections in human beings to evaluate its relative 
importance in the defense mechanism of the bod^ 

166 Tillett, W S The Bactericidal Action of Human Serum on Hemolytic 
Streptococci I Observations Made with Serum from Patients with Acute 

(Footnote contmncd on ncrt pane) 
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Review or the Divergent Views of the Action of 
Sulfanilamide in Infections 

Gairod stated the belief that sulfanilamide has a direct damaging 
action on the streptococci, either actually killing them oi (at least) 
preventing their growth 

The explanation advanced by Bliss and Long and by Gay and 
Claik^®® IS that bacteiiostasis, if complete, ultimately results in the 
victory of the defense mechanism of the body Bliss and Long^“® 
recently completed experiments which tend to show that the action of 
sulfanilamide on Str haemol3’’ticus is bacteriostatic, retarding the growth 
and multiplication of the bacteria They expressed the opinion that it 
thus enables the host to overcome the infection 

At the same time, somewhat similar experimental evidence was 
published by Gay and Clark Their conclusion was “Sulfanilamide 
apparently produces a bactenostasis sufficiently marked to piotect the 
accumulated leukocytes and to allow the natural defense macrophages 
to accumulate ” The w'ork of Mellon and his associates indicates that 
there is no stimulation of the defense mechanism in the sense of am 
altered behavior on the pai t of the leukocytes 

Levaditi and Vaisman stated the opinion that the original prontosil 
prevents capsule formation by streptococci, so rendering them susceptible 
to phagocytosis , Mayer and Vaisman claimed to have pro\ ed that it 
neutralizes streptococcus toxins (leukocidin and hemolysin) 

Mayer and Levaditi postulated the conversion of sulfanilamide 
itself in the body into some other and more active substance (see section 
on oxidation) 

Infections and from Normal Individuals, J Exper Med 65 147-161 (Jan ) 1937 , 
II Factors Which Influence the Phenomenon in Vitro, ibid 65 163-176 (Jan ) 
1937 

167 Garrod, L P The Chemotherapy of Bacterial Infections, Lancet 1 1125- 
1129 (May 14) 1933 

168 Bliss, E A , and Long, P H Obseri ations on the Mode of A.ction of 
Sulfanilamide, J A M A 109 1524-1528 (Nov 6) 1937 

169 Gay, F P , and Clark, A R On the Mode of A.ction of Sulfanilamide in 
Experimental Streptococcus Empyema, J Exper Med 66 535-548 (Nov) 1937 

170 Mellon, R R , Gross, P , and Cooper, F B Sulfanilamide Therapy 
of Bacterial Infections, Springfield, 111 , Charles C Thomas, Publisher, 1938 
McKinney, R A , and Mellon, R R Sulfanilamide and Macrophage Response 
to Streptococcal Peritonitis m Mice, Proc Soc Exper Biol & Med 37 333-336 
(Nov) 1937 

171 Levaditi, C, and Vaisman, A Action curatne et preventive du chlor- 
hjdrate de 4'-sulfamido-2,4-diamino-azobenzene dans I’lnfection streptococcique 
experimentale, Compt rend Acad d sc 200 1694-1696 (May 13) 1935 

172 Mayer, R L Recherches sur le mecanisme de Taction antistreptococcique 
des phenylammes sulfamides, Biol med , Pans (supp ) 27 35 and 36, 1937 , 
Recherches sur le mecanisme de Taction antistreptococcique de Taminobenzenesulf- 
amide et de ses derives. Bull Acad de med. Pans 117 727-735, 1937 
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From experiments on peritoneal washing in mice, Neter stated 
"It niaj be concluded that the action of sulfanilamide on the hemolysin 
and fibnnolysm produced by hemolytic streptococci does not play a major 
part in the therapeutic effectiveness of the drug in streptococcic 
infections,” for while the production of hemotysin by these organisms 
was delayed m vivo, this occurred only with concentrations of the drug 
above those usuall}'- encountered in patients treated with it 

Lockwood and his associates said “It seems possible that 
sulfanilamide maj' alter the total metabolism of the mici oorgamsm oi 
may interfere especially with some specific function, such as its capacity 
to digest protein ” 

Piesence of Neaotic Tissue a Facto) in Inlnhiting Action of Sulf- 
amJanude — In either case the presence of necrotic tissue appears to he 
of great importance Sulfanilamide should be considered an agent 
which supplements, and m no way supplants, antibacterial immunity 

The effectiveness of sulfanilamide therapy is related to the type of 
lesion 

Piesence of Antibodies Nccessaiy m Action of Sulfanilamide — 
Keefer and Rantz stated the belief that recovery from a hemolytic 
streptococcic infection depends on the mobilization of the body s defenses 
so that the effects of the bacteria can be neutralized Once the defense 
mechanism gains the upper hand, a definite cure takes place 

They stated 

There seems to be evidence that sulfanilamide in the tissue fluids inhibits and 
reduces the growth and rate of multiplication of hemolytic streptococci provided 
the concentration is above 7 mg per hundred cubic centimeters In this way the 
defense mechanism of the tissues is allowed to mobilize in an effecbve manner 
Howeier, there is no evidence that this concentrated sulfamlamide destroys hem- 
olytic streptococci through its direct action on the organism, nor is it clear that 
It stimulates either the accumulation of phagocytes or their actiMty 

But there is suggestive evidence that in the presence of antibodies 
more organisms may be destroyed when sulfanilamide is present than 
when it IS not This may be due to a reduction in the substances which 
neutralize the antibodies present and those which are being elaborated 

From their experiments Keefer and Rantz concluded that at least 
two conditions are essential for the optimum therapeutic action of 
sulfanilamide (1) The drug must be present m sufficient concentiation 

173 Neter, E Action of Sulfanilamide on Fibnnolysm and Hemolysin Pro- 
duced by Streptococci in Vivo, Arch Path 26 1082-1083 (Nov) 1938 

174 Heier, F Streptococcus Infection and Mechanism of Its Healing by 
Serum and Chemotherapj , Quart Bull, Sea View Hosp 21*148-154 (Jan) 1937 

175 Keefer, C S , and Rantz, L A Sulfanilamide A Study of Its Mode 
of Action on Hemohtic Streptococci, Arch Int Med 63 957-973 (May) 1939 
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to produce optimum bactei lostasis, and (2) the body’s defense 
mecbanism must acquire or retain the power to destroy viable organisms 

McIntosh and Whitby^"® (1939) stated that the sulfanilamide group 
of drugs seems to act by virtue of its bacteriostatic properties, which 
action IS bi ought about by neutralization of some metabolic function 
of certain bactei la so as to interfeie \Mth their food supply^'" 

Experijientai Work on CiinMOTRorisw or Suifamlamides 

The purpose of Coman’s experimental work on “prontosil (a 
dernative of sulfanilamide, known as piontosil-soluble [the disodium 
salt of 4-sulfamidophenyl-2'-azo-7'-acetylamino-l'-hydrox} naphthalene 
3' 6'-disulfonic acid]),” now knowm as azosulfamide, on sulfanilamide 
and on septazine (benzylsulfanilamide), which is less toxic than 
sulfanilamide, was to study the paths of leukocytes microscopicall} as 
the leukocytes moved in relation to solutions of these drugs He stated 
that It IS unlikely that the therapeutic effect of any of these drugs is 
due to an increase produced in the chemotropism of the leukocytes 

“Prontosil” (azosulfamide) did not significant!) alter the chemo- 
tropic response of the leukoc)tes Sulfanilamide in the concentration 
emplo3ed resulted in a cessation of cell movement Septazine (benzyl 
sulfanilamide) caused only slight inciease m the chemotiopism 

Activation of the Reticuloendothelial System by Siilfanilanndc — 
Davis, Hams and Schmeisser found morphologic evidence of activa- 
tion of the reticuloendothelial system by sulfanilamide, wdiich, thei 
stated, may provide a clue to its therapeutic activity 

White albino rats received subcutaneous injections of a 10 per cent suspension 
of sulfaniHmide daily for three months An increasing tolerance to the drug 
could be readily produced At postmortem examination the bone marrow of the 
femurs showed mild hyperplasia of the myelopoietic (mjelocytic) and erythro- 
poietic (red cell) elements, with an increase in megakaryocytes (giant cells of the 
bone marrow) This accounted for the definite reduction of the number of erythro- 
cytes and of the amount of hemoglobin, with slight leukocytosis in the peripheral 
blood during the life of the animal At the site of injection there was prolifera- 
tion of histiocytes, fibroblasts and numerous foreign body giant cells Deposits 
of sulfanilamide crystals were found in the capsule of the liver and spleen and in 
the meninges In several animals proliferation of the endothelium of the blood 
vessels of the liver was present, forming small nodular projections into the lumen 

176 McIntosh, J , and Whitby, L E H The Mode of Action of Drugs of 
the Sulphonamide Group, Lancet 1 431-435 (Feb 25) 1939 

177 Cawthorne, T Otogenic Meningitis, J Laryng & Otol 54 444-470 
(Aug) 1939 

178 Coman, D R Effect of Substances of the Sulfanilamide Group on the 
Chemotropism of Leukocytes, Arch Path 25 764-765 (May) 1938 

179 Davis, H A , Hams L C, Jr, and Schmeisser, H C Tissue Changes 
Following Prolonged Administration of Sulfanilamide in Rats, Arch Path 25 750- 
751 (Maj) 1938 
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THE HYPOTHESIS THAT HEIGHTENED ELECTRODE POTENTIAL FROISI 

AN OXIDATION PRODUCT IS THE BACTERICIDAL AGENT OE 
SULFANILAMIDE COMPOUNDS 

On the basis of his observation that the oxidized form of hemoglobin, 
methemoglobin, frequently appears in the blood of patients and of animals 
treated with sulfanilamide, Mayer suggested that the bactericidal 
effect of sulfanilamide is due to an oxidation product of the drug He 
advanced the hypothesis that the oxidation product and not the 
sulfanilamide affects the bacteria This is the same oxidation product 
which at the same time oxidizes hemoglobin, making it methemoglobin 

O^.IDATIO^-REDlJCTION ElECTRODE POTENTIALS AND OXVGENATION' 

Oxygenation is saturation with oxjgen The carrying of the oxygen 
by the blood to the tissues is performed by oxygenation of the hemo- 
globin, a reversible process, for, with the surrender of the ox}gen to 
the tissues by the hemin, hemoglobin can again carr\ ox 3 fgen 

Oxidation is union with oxj'gen, oxidoreduction is an oxidation 
reaction considered from both the oxidizing and the reducing effects 

It is now conceded that oxidation of the tissues is an important 
“respiratory function” in the metabolic processes of all animals Oxida- 
tion plays a large part m all metabolic processes and in the function of 
the central nervous system 

Pasteur m as the first to contend that fermentation, e g , of y ines, 
IS the result of the metabolism of specific micro-organisms 

Barron explained that there exist in living cells three kinds of 
reversible oxidation-reduction systems (1) electromotively active 
systems, ivhich as a rule are oxidizable by atmospheric oxygen (hemo- 
chromogens, flavines and a number of other pigments) , (2) sluggish 
reversible sj stems, which as a rule are not oxidizable by atmospheric 
oxygen (Warburg’s coferment, glutathione, ascorbic acid), and (3) 
enzymatic oxidation-reduction systems (lactate-pyruvate succinate- 

180 Mayer,i-2 p 727 

181 Holmes, E Metabolism of Living Tissues, London, Cambridge University 
Press, 1937, p 36 

182 Page, I H Chemistry of the Brain, Springfield, 111 , Charles C Thomas, 
Publisher, 1937, p 369 

183 Pasteur, L Sur la fermentation Msqueuse et la fermentation butynque, 
Bull Soc Chim , Februarj 1861, vol 8 

184 Stephensen, M Bacterial Metabolism, New York, Longmans Green &. 
Co , 1939 

185 Barron, E S G Studies on Biological ONidations IX The Oxidation- 
Reduction Potentials of Blood Hemm and Its Hemochromogens I Biol Chem 
m 285-311 (Oct) 1937 
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fumarate) The s)'stems belonging to the first gioup act as the oxidizing 
catalysts of biologic oxidations “For the comersion of hemin into a 
hemochroinogen is accompanied by an increase in the electroactivity of 
the s}stem and m the value of the oxidation-reduction potential” 
(Barron) 

Oxygenated Heimns — The name hemochroinogen is used to indicate 
complex compounds of heme and nitrogenous constituents, which are 
electromotively active reversible oxidation-reduction systems 

Waibuig and Negelem^®° classified hemins m three gioups (1) 
red hemins (blood hemin and its derivatives, coprohemin, pj^nohennn, 
phyllohemin, and rhodohemin) , (2) green hemins (pheophorbide 
hemins), and (3) mixed dichroic hemins (Spirographis hemin) These 
groups are easily chaiacterized by the spectroscopic propeities of their 
ferrochemochromogens 

Oxygen Necessaiy foi the Action of Siilfanilainidc on Bacteita — 
The presence of oxygen is important m the action of the sulfanilamides, 
as “both (sulfanilamide and sulfapyridine) are wholl}'^ without effect on 
the growth of bacteria in the absence of ox} gen ” All the tissues of 
the body normally possess a protective mechanism against oxidation 
Shaffer stated 

The organisms are killed by such excess of actne oxidant as will maintain the 
oxidation potential (Eh) above a critical level 

Both drugs become more or less bacteriostatic or bactericidal under certain 
aerobic conditions but promptly lose this property when the culture media become 
anaerobic in consequence of bacterial metabolism and the resulting consumption 
of dissolved oxvgen 

As the oxygen supply of the body tissues is regulated by the oxygen- 
carbon dioxide tension, decrease m oxygen tension in the tissues is 
accompanied with diminished inhibition of growth caused by sulf- 
anilamide 

Umnoculated sterile broth containing sulfanilamide exhibited highei 
oxidation-reduction potentials than broth without the drug This differ- 
ence was in the legion of 50 millivolts The drug will change the 
potential of sterile mediums The time-potential curves obtained for 
streptococcic cultuies were consistently higher when they contained 
sulfanilamide in a concentration of 1 10,000 This elevation reached 
a maximum at about the tenth houi The maximal levels were about 

186 Warburg, O , and Negelein, E Ueber das Hamm des sauerstoffuber- 
tragenden Ferments der Atmung, uber einige kunstliche Hamoglobine und uber 
Spirographis-Porphyrin, Biochem Ztschr 244 9-32, 1932 

187 Shaffer, P A The Mode of Action of Sulphanilamide, Science 89 547- 
550 (June 16) 1939 
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80 to 100 millivolts more positive than cultures without the drug, and 
this difference was maintained for seventy-two hours 

This difference in potential could be ascribed to a diminished rate 
of growth of the organism 

Ilia ease in the Stei dicing Intensity of Molecidai Oxygen by Snlf- 
amlamide — Continuing the oxidation-reduction hypothesis, the results 
of Shaffer’s study of oxidation-reduction potentials suggest that 
“sulfanilamide provides a mechanism by which the sterilizing oxidation 
intensity of molecular oxygen is applied to bacteria nearly at its 
maximum” — at the same time as well, to the cells of the body, where 
the drug oxidizes the hemoglobin, which latter causes cyanosis by 
methemoglobin and occasional!) by sulfhemoglobm (Hartmand , 
Wendel, Watson and others’^®®) 

Elevation of the Oxidation-Reduction Potential m Sulfanilamide 
Bactenostasis — Sulfanilamide is not an oxidant and is itself inactive 
toward electrodes However, sulfanilamide and sulfapyridine are readily 
oxidized b) a numbei of chemical oxidants as well as by electrol)i;ic 
oxidation The primary end product of this oxidation process seems to 
be mtrosobenzenesulfonamide The oxidized products are highl) 
reactive , they are promptly reduced by oxyhemoglobin 

Foi when even a rery small fraction of a sulfanilamide product is 
oxidized in a culture medium or m the tissue (as it may be by a ferric 
or ferrous ion present in the serum or in the tissues or by hydrogen 
peroxide [HjOj] resulting from the metabolism of bacteria), the 
oxidized product imposes a higher electric potential, that is, the capacity 
to produce electric effects in bodies which are in different states of 
electrical equilibrium For when two areas of tissues of different 
potentiality, such as occuis in infections, are brought near each other, 
electrode changes are set up between them 

“The measured potentials of oxidized sulphanilamid solutions 
indicate an astonishingly high oxidizing intensity for these products ” 
“At /’h 4 6 the plateau potential (Eh) of sulphanilamide oxidant is 0 59 
V ” At />H 7 it IS 0 45 V , “which is considerably higher than the nor- 
mal potential of any other organic substance yet measured (except 
sulphapyridm and adrenalone) ” (Shaffer ) (Adrenalone is the ketone 
of epinephiine ) 

Shaffer stated “For the potential measurements I am indebted to 
Dr E S Hill” 

“Approximate agreement of potentials is obtained wuth different 
oxidizing agents at the same />h levels Presumably these potentials 

188 Watson, C J , Vigness, I, and Spink, W W Relation of Methemo- 
globin to the Cyanosis After Sulfanilamide, Proc Soc Exper Biol & Med 40 
547-548 (April) 1939 
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represent characteristic intensity levels of the substances from which 
the products are formed ” (It is fair to assume, theiefoie, that in 
the tissues of the body the}' have a similar action to that experimentally 
obtained— W PE) 

Again, the measured potentials of oxidi/ed sulfanilamide solutions 
indicate an astonishingly high oxidizing intensity foi the reversible 
electrode couple, which is composed of the hydroxyl amine and its nitroso 
dern atives, or of the corresponding semiquinone-free radicals 

Action of Elevated Oxidation Potential on Bactenal Giozuth in 
Cidtine Mediums — jMan} active oxidizing agents possessing sufficient 
oxidizing intensity are highly bactericidal to many organisms, provided, 
however, that this steiihzing oxidation is not diverted from the bacteria 
to the reduction of othei oxidizable substances that are in the culture 
fluid (Shaffer) 

Thus the bactericidal action of normal human serums on the strepto- 
coccus operates at an optimum if oxidation-reduction conditions are 
avoided (Tillett and Stock ^®°) 

In the presence of air (21 per cent ox}gen) the inhibition of growth 
of the bacteria is 54 per cent, at a level of 10 per cent oxygen it is 40 
per cent, and the decrease continues until a concentration of 1 per cent 
oxygen is reached, at which point the inhibition is essentially zero 

The stimulus and the recurring inhibition at the lowest values are 
interpreted as evidence of the formation of a toxic reduction compound, 
possibly a sulfide This type of inhibition may play a role in any 
bacteriostatic effect against anaerobes 

Dubos has shown that the bactenal giowth m vivo of streptococci 
and pneumococci is inhibited if the rH is maintained above a critical 

189 Tillett, W S , and Stock, C C Bactericidal Action of Human Serum on 
Hemolytic Streptococci, Studies Concerning Significance of Hydrogen Ion Con- 
centration in Relation to Streptococcidal Action of Serum , Effect of Reducing 
Agents on Phenomenon, J Exper Med 66 617-636 (Nov ) 1937 

190 Dubos, R Relation of Bacteriostatic Action of Certain Dves to Oxidation- 
Reduction Processes, J Exper Med 40 575-592 (April) 1929 

190a The rH is the symbol for oxidoreduction potential of the system in 
which the micro-organic growth is taking place For it must be appreciated that 
each system of an oxidizing medium has an individual intensity level expressed 
by the constant rH 

rH — log -d_ , pHs being the hydrogen pressure in atmospheres 

pHa , 

pa is the symbol representing the electric potential of the hydrogen ion when 
in contact with hydrogen The pa is the logarithm of the reciprocal of the 
hydrogen ion concentration, pa = log l/Cs-J- 

In the body fluids pa7 represents neutrality, or equilibrium, paS, acidity 
(acidosis), and pa9, alkalinity (alkalosis) 
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level by the introduction, at frequent intervals, of a soluble dye stuff, 
such as oxidized indophenol, oi of a small quantity of iodine (oi chloro 
compounds) 

Conditions in the Tissues Hindeiing the Development of Oxidation 
Piodiicts of the Sulfamlamides — According to Fox, German and Jane- 
way, “a dominant reduction environment,” consisting of (a) a free 
blood supply, (h) a low oxygen tension, (c) active metabolism and (rf) 
a high catalase content, protects the tissues from the sulfanilamide 
oxidation products , this is because the free oxygen is consumed by the 
active oxygen-reducing substances in the tissues 

Such environment is simulated m vitro when iodine is added slowly 
to a culture of bacteria, under these conditions no deleterious effects 
occur on a growing culture long after the lethal dose of iodine has been 
passed This is because the slow oxidation has prevented the iodine 
ions (lo) from ever being liberated m sufficient amount to affect the 
bacteria, there never occurring an excess of iodine ions with a rise 
of the oxidation electrode potential above that previously m the culture 
mediums (Clark) 

Sulfanilamide Oxidants in Cultuie Mediums — Prontosil (disodium 
4-sulf amidophenyl - 2'-azo - 7' r acetylammo - 1' - by dr oxynaphthalene - 3' , 6'- 
disulfonate) is inactive in vitro unless reduced to sulfanilamide before 
being added to the culture (Warren, Street and Stokinger) 

The oxidation-reduction potential of a culture medium induced by 
sulfanilamide caused an elevation of the electromotor force (E M F ) 
from a 210 millivolt optimum to less than 50 millivolts, depending par- 
tially at least on the presence of reducing agents in the culture (Warren, 
Street and Stokinger) 

It has been demonstrated (1) that the addition of sulfanilamide to 
sterile broth is accompanied by an elevation of the oxidation-reduction 
potential and (2) that during sulfanilamide bacteriostasis an elevated 
electrode potential occurs in the culture mediums Thus sulfanilamide 
added to broth raises the oxidation-reduction electrode potential 
Furtheimore, addition of sulfanilamide dela)'s somevhat the fall of the 
electrode potential (Eh) that usually occurs as giowth of bacteria 
proceeds (Fox, German and Janeway 

Warren, Street and Stokinger found (3) that the rise of Eh can 
be eliminated when Streptococcus haemolyticus is grown anaerobicallv 

191 Fox, C L , German, B, and Janeway, C A Effect of Sultanilamide 
on Electrode-Potential of Hemolvtic Streptococcal Cultures, Proc Soc Exper 
Biol & Med 40 184-189 (Feb ) 1939 

192 Footnote deleted 

193 Warren, J , Street, J A , and Stokinger, H E Influence of Sulfanil- 
amide and Related Compounds Upon Oxidation-Reduction Potentials of the Hemo- 
lytic Streptococcus, Proc Soc Exper Biol 8c Med 40 208-212 (Feb ) 1939 
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(Wairen Stieet and Stokinger, 1939) Thc}^ also found (4) that 
compounds related to sulfanilamide but without bacteriostatic action 
do not aftect the oxidation-i eduction potential of the culture 

Picdiciwn of ihe Fnttne Founs of Chemotheiapy Useful foi Bac- 
teual Coiifiol — Shaftei concluded his important contribution with this 
statement “If the ideas here advanced aie even m part correct, the 
new eia ot bacterial chemotherapy will deal with (1) oxidation-reduction 
potentials, (2) with the relation of molecular structuie of oiganic sub- 
stances to potential levels, and (3) with the immediate oxidation stages 
of nitrogenous compounds ” 

Shafter turther stated about the futuie type of drugs for the control 
of infections 

1 If high potentials are desired, ‘ortho-’ rather than ‘para-’ substitution of the 
oxidizable group may be preferred i'*'* 

2 It IS unlikely that this sulfonic acid group is essential to activity, though it 
does raise potentials and increases solubility 

3 Hjdroxjl (HO) rather than amino (NHs) compounds may be useful 

194 The di-substitution products of benzene exist in three isomeric forms 

Ortho- is a prefix indicating the neighboring straight or normal and one 
among, or 1 2 positions Thus, ortho- compounds indicate the substitution of 
atoms or groups in the 1 2 position to one another, or arranged coiisecutn eh , i e, 
linked to two adjacent carbons 


X X 



The ortho- cyclic derivatives of the benzene ring are those substances formed 
by the substitution of two adjacent hydrogen atoms 

Meta- IS a prefix which in Greek means after or between or over It denotes 
compounds \vith the substituting atoms or groups occupying the 1 3 position or 
linked to the first and third, the first and fifth, the second and fourth, the third 
and fifth oi the fourth and sixth carbon atoms in the benzene ring 



X X 


Para- (alongside, near, or beyond) Para derivatives are formed by the sub- 
stitution of two atoms of hvdrogen situated opposite to each other, i e , linked to 
opposite carbon atoms y 
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An important addition to this prediction is Cohn’s survey^®® of the 
present knowledge of the nature of the polar and nonpolar side chain 
group of proteins (Marrock,^®® Cohn^®") 

Cohn ^®® called attention in 1934 to the fact that there is in addition 
to the usual ions, what the Germans call a “zwitter ion” m certain 
proteins (a zwitter ion being a complex ion that is both positively and 
negatively charged) Cohn states that the term “dipolar ion” has been 
adopted, although it is not an ideal description of the class of molecules 

The dielectric constant measurements of the aliphatic ammo acids 
indicate that then electrical properties are essentially the same ^®® 

ANTICATALASE THEORY RELATIVE TO THE ACCUMULATION OF 
HYDROGEN PEROXIDE IN THE TISSUES 

Anticatalase Activity of Sulfanilamide and Related Compounds, Oxvgen 
Tension and Bacteriostasis in Pneumococcic Cultures 

The theor)'- that the retardation of growth of certain micro-oiganisms 
in the presence of sulfanilamide may be primarily the result of the 
accumulation of h)fdrogen peroxide (H^O^) was originally proposed 
by Locke and his associates ’•®®® The accumulation of hydrogen peroxide 
IS presumed to arise through inhibition of the normal catalase by the 
presence of sulfanilamide activated by oxidation 

Catalase is an enzyme capable of decomposing hydrogen peroxide 
in the tissues, thus liberating free oxygen (O,) 

195 Cohn, E J Proteins as Chemical Substances and as Biological Com- 
pounds, Bull New York Acad Med 12 639-667 (Oct) 1939 

196 Marrock, J R The Chemistry of Antigens and Antibodies Inter- 
molecular (Polar) Forces and the Electronic Theory of Valency, Medical Research 
Council, Special Report Series, no 194, London, His Majesty’s Stationery Office, 
1934 

197 Cohn, E J The Physical Chemistry of the Proteins, Physiol Rev 5 349- 
437 (July) 1925 

198 Cohn, E J Influence of the Dielectric Constant in Biochemical Sj stems, 
Chem Rev 19 241, 1936, Some Physical-Chemical Characteristics of Protein 
Molecules, ibid 24 203, 1939 Cohn, E J , McMeekin, T L , and Blanchard, 
AI H Studies m Physical Chemistry of Amino Acids, Peptides and Related 
Substances XI The Solubility of Cystine in the Presence of Ions and Another 
Dipolar Ion, J Gen Physiol 21 651-663 (May) 1938, Compt rend d trav d lab 
de Carlsberg, sene physiol 22 142, 1938 Cohn, E J Number and Distribution 
of the Electrically Charged Groups of Proteins, in Cold Spring Harbor Symposia 
on Quantitative Biology, Cold Spring Harbor, L I, New York, The Biological 
Laboratorj, 1938, vol 6, p 9 

199 Smith, P K, and Smith, E R B Thermodynamic Properties of Solu- 
tions of Amino Acids and Related Substances H The Activity of Aliphatic 
Ammo Acids in Solution at Twenty -Fne Degrees, J Biol Chem 121 607-613 
(Nov) 1937 

199“ Locke, A , ^Main, E R , and ^lellon, R R Anticatalase and Jilechanism 
of Sulfanilamide Action, Science 88 620-621 (Dec 30) 1938 
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Catalase is the first enz>me isolated which contains a protein \\ith 
lion — a hematin oi a substance closely related to hematin 

Pei oxidases do not play an impoitant lole in animal oxidations 
In the normal metabolic piocess the hydiogen peroxide is removed 
or destroved as fast as it is produced H}drogen peroxide (HoOo) is 
fairly toxic 

It is formed as a b 3 '-pioduct m the action of xanthine oxidase on 
xanthine (one of the steps of the ti ansformation of purines into uric 
acid) Howevei, if the en7}me is inhibited the leaction ceases 

Sulfanilamide and many structurally i elated compounds have an 
appreciable anticatalase activit}, which is fiequently enhanced by oxida- 
tive processes, such as those iiiv'^ohed in ultraviolet iriadiation The 
bacteiiostasis of the tjpe I pneumococcus in vitro is accompanied b} a 
correspondingly marked accumulation of hvdrogen peroxide in the 
culture 

Hydiogen pei oxide in the presence of ferric (Fe -+- + +) 
ferrous (Fe -{- +) ions — which are piesent in serum and m the tissues 
— IS a rapid oxidant of sulfanilamide 

‘'Stezomg of Bacteiia in Then Own Juice” of Hydiogen PeioMde 
Because of Inactivation of Catalaie by Sulfanilamide — As has been 
stated, oxygen plays a vntal role in the action of sulfanilamide and as fiee 
oxygen (Os) is poisonous to stnctly anaerobic bacteiia Shinn, Main 
and Mellon suggested that ox}'gen exerts its influence through the 
agency ot the hydiogen peroxide 

The anticatalase activity of sulfanilamide apparently depends on 
activ^atioii of the paraamino gioup (Shinn, Mam and Mellon) Sulfanil- 
amide is not an oxidant and is itself inactive tovv'ard electiodes, but 
when even a ver}’^ small fraction is oxidized the product imposes a 
high potential 

Thus, in the presence of bacterial infection vvuth the production of 
hydrogen pei oxide (H^Oo), Shinn, Mam and Mellon suggested that 
catalase would be more or less inactivated by substances which may 
be oxidized ev^en slightly into reactiv^e products vvuth high potentials 
Once the oxidation process is slovvdy staited, toxic oxidation products 
are formed in proportion as free oxjgen is available, and hydrogen 
peroxide is produced 

200 Sumner, J B , and Dounce, A L Crystalline Catalase, J Biol Cliem 
121 417-424 (Nov) 1937 

201 Holmes,i8i pp 59-60 

202 Shinn, L E , Mam, E R , and Mellon, R R Anticatalase Activity of 
Sulfanilamide and Related Compounds III Oxygen Tension and Bactenostasis 
in Pneumococcal Cultures, Proc Soc Exper Biol & Med 40 640-645 (April) 
1939 
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The oxidation products of sulfanilamide caused by radiation (Otten- 
berg and Fox) destroy catalase This allows the hydrogen peroxide 
to accumulate in respiring bacterial cultures From this, Shinn and 
his co-workers advanced the hypothesis that the bacterial action is due 
to the hydrogen peroxide 
They stated that 

Certain types of germs first manufacture hydrogen peroMde— which is very 
unstable This the germs utilize as a source for the oxygen which they must 
breathe to live In order for the germs to obtain oxygen in a form 

acceptable to them, they must first convert the oxygen of the air into hydrogen 
peroxide From this substance they obtain their oxygen by feeding from the water, 
which IS a part of the peroxide molecule This change can be effected 

only by the enzymes known as catalase 

Sulfanilamide, by inactivating or poisoning the catalase, prevents 
the breakdown of the hydrogen peroxide, which then accumulates within 
the bacterial cell Now hydrogen peroxide is in one sense a waste 
product of the bacteria and as such is poisonous to them So sulfanil- . 
amide, by making possible the accumulation of this waste product, 
virtually permits the bacteria to “stew in their own juice ” 

Evidence Against the Anticatalase Theory 

Warren, Street and Stokmger expressed the opinion that the 
fact that “elevations of the oxidation-reduction potentials were piesent 
in plain broth” is against Shinn, Mam and Mellon’s hypothesis (“the 
increased oxidation-reduction potential is due to an interference with 
the catalase activity of the tissues, with an accumulation of peroxides”), 
for It IS difficult to explain the inhibition of bacterial growth at low 
oxygen tension as a result of accumulation of peroxide They stated, 
however, that “sulfanilamide inactnates enzymic systems, in combination 
with sulphydryl and other groups norma% lesponsible for the attainment 
of highly negative i eduction potentials ’ 

There is little definite knowledge of the specific oxidation-reduction 
system in living tissues, because but a small number of these systems are 
amenable to direct potentiometric study (Ball and Chen*®®) in which 
systems “special derivatives of ortho- and paradihydroxybenzene are the 
reductants ” These derivatives occur as the anomalous products of 
animal metabolism or as hormones or poisons in animal life “In plants 
they aie associated with oxidatne catalysis and defense mechanisms 
against infection ” 

It IS of particular interest that the oxidants of practically all these 
compounds are unstable, especially in solutions having a pu nithm the 
plnsiologic range and above Theiefore, if these compounds are to be 

203 Ball, E G and Chen, T-T Studies on Oxidation-Reduction XX 
Epinephrine and Related Compounds, J Biol Chem 102 691-717 (Oct ) 1933 
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protected from a virtually destiuctive oxidation in those natural envnon- 
ments which are reputed to be the seats of vigorous oxidative pro- 
cesses, the level of intensity at which the general oxidatne processes 
proceed must be below the level required for the oxidation of these 
specific substances 

The potentials of the natmally occtttnng systems are found to be so positive 
that In mg tissues under normal plnsiologic conditions can keep them piaclicalh 
completely m the i educed state The leductants of these systems aie theicby pro- 
tected ftom a virtually destiuctive oxidatwii (Ball and Chen) 

NERVOUS MANIFESTATIONS OF TOXICITY OF SULFANIL VMIDE 
Vestibular Dvsfuxction 

Long and Bliss demonstrated that large doses of sulfanilamide 
administered to mice produce symptoms of bilateral vestibular dysfunc- 
tion associated with a curious spastic paral)'sis 

Blindness and Optic Neuritis 

Custei produced blindness, ataxia and spastic paral 3 sis in dogs 
In a girl of 16 years recening acet}'lsahc 3 dic acid, phenobarbital and 
ferious sulfate (pretiously noted to be a contraindicative), Bucy"®' 
observed bluiiing of the maigin of the optic disks and reduction of 
vision from a central scotoma, with cyanosis, under sulfanilamide 
therapy 


UNUSUAL REACTIONS FOLLOWING CIIEMOTHER \PV 
Sulfanilaviide, a Photosensitizing Agent 

The synergistic action of sunlight and sulfanilamide in producing a 
well defined rash was noted by Newman and Sharlit in 4 cases 
Experimental injection of sulfanilamide in conjunction with ultra- 
violet irradiation resulted in a similar rash Thus, it appears obvious 
that sulfanilamide can produce a definite photosensitizing efiect on the 
skin 

204 Long, P H, and Bliss, E A Toxic Manifestation of Sulfanilamide, 
Ann Surg 108 808-812 (Nov) 1938 

205 Long, P H , and Bliss, El A Para-Ammo-Benzene-Sulfonamide and Its 
Derivatives Experimental and Clinical Observations on Their Use m Treatment 
of Beta-Hemolytic Streptococcic Infection, Preliminary Report, JAMA 108 * 
32-37 (Jan 2) 1937 

206 Custer, R P , Forster, H W , Lamotte, W O , Patton, D M , and 
Phmney, J D Changes in the Centra! Nervous System m Sulfanilamide Intoxi- 
cation, Arch Path 26 904-905 (Oct) 1938 

207 Bucy, J C Toxic Optic Neuritis Resulting from Sulfanilamide, J A 
M A 109 1007-1008 (Sept 25) 1937 

208 Newman, B A , and Sharlit, H Sulfanilamide A Photosensitizing 
Agent of the Skin, J A kl A 109 1036-1037 (Sept 25) 1937 
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The rash, which consisted of scattered macular plaques, ^arylng in 
size, was confined to an area of the body A\hich had been exposed to 
ultraviolet rays Sunlight was its cause The boundaries of the clothing 
sharph demarcated the aiea occupied b\ the rash from the rest of the 
body 

Pigment Metabolic Disturbance from Sulfanilamide Due to a Deep- 
Seatfd Effect on the Hemopoietic St stem 

Rimington stated 

It has been postulated that the sulphanilamide possibfi acts b} interfering with 
the mechanism for the incorporation of ion into photoporphyrin to produce hematin, 
and that photosensitizing pigments are liberated in the organism as a result of 
sulfamlamide therapy 

The available e\ idence w ould suggest that a certain degree of blood-cell 
destruction is caused by sulfanilamide in the doses employed, but the disturbance 
in pigment metabolism is not to be explained b\ this fact alone A more deep- 
seated effect upon the hematopoietic sjstem possibly analogous, in some ways, to 
the toxic action of lead is suspected 

Poiphyim — a Red Decomposition Piodnct of Hemahn Containing 
No Iion-^^"^ — in the Photosensitivity Rashes pom Sulfamlamide • — Nine 
of Hageman and Blake’s 134 patients after the use of sulfanilamide 
had a maculopapular erythema of wide distribution, with a resemblance 
to the rash due to serum sickness However, there was no evidence 
of sensitization to sulfanilamide (These authors think that the accom- 
panying fe\er probably is a reaction to the products of lysed bacteria ) 

There are several other American reports of the condition (Schw^ent- 
ker and Gelmau'^^), mainly of its occurrence in ambulatory patients 
with gonorrhea, some of whom had been taking sun baths 

Photoallei gic Element in Sulfanilamide — Epstein"^- found that 
sulfanilamide produces a primary photosensitivity at the site of intra- 
cutaneous injection The experiments demonstrate a true allergic type 
of photosensitivity (photoallergj') The author stated the opinion that 
this IS the first report of this particular type of photosensitization and 
the first experimental proof of the allergic nature of this form of light 
sensitivit} 

209 Rininigton, C Porphjnnuria Following Sulphanilamide, Sulphanilamide 
Dermatitis, Lancet 1 770-776 (April 2) 1938 

209a Porphyrin is not mentioned b\ Hageman and Blake This is nn own 
deduction — ^\V P E 

210 Hageman, P O, and Blake, F G Specific Febnle Reaction to Sulf- 
anilamide Drug Feier, JAMA 109 642-646 (Aug 28) 1937 

211 Schw'entker, F F , and Gelman, S Sulfanilamide Rash, Bull Johns 
Hopkins Hosp 61 136-139 (Aug ) 1937 

212 Epstein, E Photallergi and Prmiari Pliotosensitnit} to Sulfamlamide 

J Iinest Dermat 2 43-51 (April) 1939 ’ 
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The injection followed b}- an erythema dose of ultiaviolet ra}s pro- 
duced the reaction in all 22 patients In 2 of the patients a different 
type of reaction appeared on the tenth day, which developed sponta- 
neously at the site of the primary reaction It was an inflammatory 
uiticarial reaction with intense pruiitus, while the primary eruption had 
consisted of an erythema of about 0 8 to 1 cm m diameter, contrasting 
with the milder erythema of the sui rounding skin Every subsequent 
experiment on the sensitized persons produced a spontaneous inflam- 
matory urticarial response, which appeared not ten days but from ten 
to twenty-four hours aftei the test 

Acidosis i-rom Sllfamlamidf 

Southwoi th leported 2 cases of clinical acidosis due to sulfanil- 
amide 

Case A — Acute tonsillitis due to a beta liemolj'tic streptococcus i\as present, 
sulfanilamide was given The temperature fell to normal m twentj-six hours 
However, after forty-eight hours the patient had overbreatliing, and the carbon 
dioxide-combining power of the blood plasma was 32 2 volumes per cent 
(Two months later, she took 69 Gm of sulfanilamide in sixtj hours, and there 
was no definite clinical evidence of acidosis ) 

Case B — Wound infection following craniotomv was present, sulfanilamide 
was given by mouth, and an 0 8 per cent solution of the drug ivas administered 
both subcutaneously and intrathecally (a\eraging about 4 Gm or 006 to 007 Gm 
per kilogram of body weight, per daj) After six days Kussmaul breathing, “air 
hunger” — the dyspnea of diabetic coma (deep and sighing) — occurred, with a 
carbon dioxide-combining power of 31 5 volumes per cent Later this lalue fell 
to 27 17 volumes per cent 

Fifteen consecutive patients who weie tieated similarly showed a 
consistent though variable diop in the carbon dioxide-combining powei 
of the blood plasma The mechanism of the acidosis is as yet unknown 

Cyanosis pom Sulfanilamide — Cyanosis occurs in over 60 per cent 
of all patients who receive sulfanilamide It is not accompanied by 
the dyspnea of diminished oxygen-carrying capacity of the blood 
Sulfhemoglobinemia or methemoglobinemia was at first regarded as the 
cause of cyanosis It has been thought that the sulfhemoglobinemia is 

213 Southworth, H Acidosis Associated with the Administration of Para- 
Amino-Benzene-Sulfonamide (Prontjlin), Proc Soc Exper Biol &. Med 36 
58-61 (Feb) 1937 

214 The range of the normal carbon dioxide-combining power of the blood 
is from about 45 to 55 cc per hundred cubic centimeters of blood 

215 Marshall, E K , Jr , and Walzl, E M On Cyanosis from Sulfanilamide, 
Bull Johns Hopkins Hosp 61 140-144 (Aug ) 1937 

216 (fl) Colebrook, L , and Kenny, M Treatment of Human Puerperal Infec- 
tions and of Experimental Infections in Mice with Prontosil, Lancet 1 1279-1286 
(June 6) 1936, (b) Treatment with Prontosil of Puerperal Infections Due to Hemo- 
btic Streptococcus, ibid 2 1319-1322 (Dec 5) 1936 



EAGLETON— INTRADURAL CONDITIONS 


285 


due to administration of sulfates,’^' generally m the form of magnesium 
sulfate The real cause of the cyanosis is unknown, but it may possibly 
result from the action of a black oxidation product of the drug on the 
surface of the led blood cells 

Relation of Methemoglobm to the Cyanosis Ocaniwg Ajtei Admtn- 
ishation of Sulfanilamide — Two explanations have been oftered for the 
cyanosis often noted aftei administration of sulfanilamide The first 
IS that the drug causes formation of methemoglobm or (secondarily, 
because of the presence of sulfur) of sulfhemoglobin The second 
explanation is that a black or blue pigment derived from sulfanilamide 
occurs m the blood and produces cyanosis 

Watson, Vigness and Spink expressed the conviction that the 
cyanosis due to sulfanilamide is caused m all instances by methemoglobm 
(rarely sulfhemoglobin) Their results confirm the conclusions of 
Hartman and his associates, as well as the recent findings of Wendel, 
that methemoglobm (or sulfhemoglobin) is the cause of sulfanilamide- 
mduced cyanosis and that methylthionine chloride (methylene blue) 
given intravenously rapidly abolishes the methemoglobinemia 

In Campbell and Morgan’s experience with sulfanilamide (para- 
aminobenzenesulfonamide) and sulfapyridme (2-[paraammobenzene- 
sulfonamide] -pyridine), cyanosis has been a frequent symptom With 
the former compound the pigment may be either methemoglobm or, 
less frequently, sulfhemoglobin With sulfapyridme it is practically 
always methemoglobm Cyanosis due to sulfhemoglobin lasts several 
weeks, that due to methemoglobm, a few days only It is difficult to 
distinguish between these two pigments by spectroscopic examination 
of the blood, because characteristic absorption bands of both he m the 
same vicinity of the end ot the spectrum 

Two precautions are necessary in detecting the presence of methe- 
moglobm (1) The blood should be laked with a small volume of water 
(not more than 1 5), and (2) the specimen should be examined soon 
after withdrawal 

Meth) Ithionme chloride (methylene blue) is effective m causing the 
rapid disappearance of the cyanosis by converting methemoglobm to 
hemoglobin As to the formation of sulfhemoglobin, it is possible that 
aniline derivatives are changed in the tissues to paraammophenol, lead- 
ing primarily to the formation of methemoglobm Howevei, m the 
presence of sulfide the latter combines with the iron hemoglobin m tlie 
feme state and gives use to sulfhemoglobin 

217 Marshall, E K , Jr , Emerson, K, Jr, and Cutting, W C, cited bv Cole- 
brook and Kennj 

218 Campbell, D, and Morgan. T M C 3 anosis Caused bj Sulphonamide 
Compounds, Lancet 2 123-127 (Juh 15) 1939. abstracted, Neuro-Ps\ chiatnc 
Institute of the Hartford Retreat, senes 7, no 164 
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SODILM BiCARBONATL A^D SODIUM LaCT\TF IN PREVENTION 01 A.CIDOSIS 

As c}anosis of Naijing degrees is nearly a constant finding in reac- 
tions fiom sulfanilamide, Long and Bliss began routinely to pre- 
scribe sodium bicaibonate with each dose of sulfanilamide (in amounts 
one-third to one-half the dose of the latter drug) Since the institution 
of this treatment the incidence of clinical acidosis has been materially 
1 educed 

If sultanilamide is to be given b} parenteral injection, the use ot 
one-sixth molar sodium lactate-*® as the sohent vill prevent the 
development of acidosis 

Acute Heviolitic Anemia Associated with \utoagglutixation Following 
Administration or Sui fanilamidf for Sore Throat 

Antopol and his associates reported the following case 

Case 2 — Ihstor^ — A bo}' aged 5 jears complained of severe sore throat 
five dajs prior to Ins admission to the hospital His temperature was 104 F Two 
days prior to admission he w'as given 90 Gm of sulfanilamide in thirtj-siN hours 
On the following day there developed acute anemia and gray buccal patches 
On admission the laboratorj' cNamination furnished evidence of moderately 
severe acute hemolytic anemia with hemoglobinuria Blood tv ping showed that 
the ervthrocvtes were strongly agglutinated bj both A and B serums, suggesting 
group AB Red cells were agglutinated by bis own serum at room temperature 
These agglutination phenomena disappeared after incubation at 37 C, and bis 
blood was found to belong to group O 

hcatwcnt — The patient was given 350 cc of blood and an infusion of 5 per 
cent dextrose in saline solution Daily transfusions were given for four days, 
in amounts varying from 300 to 3S0 cc 

Couise — The erythroid picture remained constantly low despite the daily 
infusion of blood until the fifth day, when it showed a prompt rise 
Recovery was rapid 

Death from Acute Hemolvtic Anemia Following Treatment 
WITH Sulfanilamide 

Theie have been 2 deaths from “acute hemolytic anemia” (active 
destruction of red blood cells in the circulation) following administration 
of sulfanilamide, from doses of the drug which were not excessive 

Hemolytic anemia is characterized at autopsy by iron pigmentation 
of the liver and spleen, pallor of the viscera and generalized icterus 

Koletsky’s (1939) patient, after mastoidectomy for infection with 
the pneumococcus type III, received 24 Gm of sulfanilamide in four 

219 Molar solution represents one containing 18 67 Gm per liter of sodium 
lactate 

220 Antopol, W , Applebaum, I , and Goldman, L Two Cases of Acute 
Hemolytic Anemia with Auto-Agglutination Following Sulfanilamide Therapy, 
JAMA 113 488-489 (Aug 5) 1939 

221 Koletsky, S Fatal Hemolytic Anemia Following the Administration of 
Sulfanilamide, J A M A 113 291-294 (July 22) 1939 
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days, and Wood’s*" (1938) patient, with streptococcic pneumonia, 
was given 44 7 Gm m five days 

Both patients were adults, and both had had syphilis years previously 
This raises the question whether syphilis, which often affects the hemo- 
poietic system (as indicated by the frequent development of secondary 
anemia) may not have caused some alteration in the hemopoietic 
apparatus and thus ha\e been the real cause of death 

In Koletsky’s case the Wassermann and Kline reactions were 
strongly positive, and syphilitic aortitis was observed at autopsy In 
Wood’s case the patient ga\ e a history of syphilis and had received fairly 
adequate antisyphihtic therapy about eight years prior to the present 
illness On admission the Wassermann reaction was negative, while 
the Kline diagnostic and exclusion tests gave strongly positive results 
In Koletsky’s case an autopsy revealed erythropoietic hyperplasia 
(overactivity) of the bone marrow Erythropoietic hyperplasia of the 
marrow is the usual secondaiy reaction when peripheral hemolysis of 
the red blood cells occurs It showed that the sulfanilamide did not 
attack the bone marrow, which at the time of death was still overactive 
The hemolytic anemia apparently resulted from destruction of the 
blood cells m the peripheral circulation The sulfanilamide destroyed 
the red blood cells directly or by exerting an indirect effect through the 
reticuloendothelial system This form of hemolytic reaction has been 
attributed to drug idiosyncrasy 

The following observations weie made 1 The usual acute hemolytic 
anemia which complicates sulfanilamide therapy is frequent in children 
(about 9 per cent of the cases) but infrequent in adults (only 3 per 
cent) It occurs early, within twenty-four to seventy-two hours, and 
reaches its maximum most often on the fifth day following the onset and 
almost always between the third and the seventh day 2 The hemolysis 
of the red blood cells is always accompanied by (a) an abrupt rise in 
the icteric index (comparison of dilution color of the blood serum with 
a solution of potassium bichromate), (b) urobilmuria and (c) the 
presence of free hemoglobin m the blood In Koletsky’s case the icterus 
appeared on the fifth day after operation 3 Poikilocytosis — the 
presence of poikilocytes in the blood (irregular red blood cells) — occurs 
In Koletsky’s case the red blood cell count fell from 3,040,000 per 
cubic millimeter on admission to 1,600,000 on the seventh day after 
operation The hemoglobin content fell from 85 per cent on admission 
to 38 per cent on the seventh day, while the white cells numbered 12 500 
per cubic millimeter on admission and 22,200 on the seventh day 
The treatment of hemolytic anemia consists of (a) withdrawal of 
the drug, (b) blood transfusions, as they may possibly check the process 


222 Wood, W B Anemia Dunng Sulfanilamide Therapy TAMA 
111 1916-1919 (No\ 19) 1938 ^ 
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responsible for the destruction of blood, perhaps by supplying an anti- 
hemolytic substance, and (c) forcing of fluids 

KoJct<;lv’s Case — History An elderly woman had had an infection of the 
upper respiratory tract and a sore throat for two weeks Four dajs before 
her admission to the liospital, pain de\ eloped in her right car, followed b^ i thin 
discharge from the ear 

Physical Examination She was admitted to the hospital on Jan 10, 1939, 
complaining of pain in the right ear The temperature w’as lOI 3 F , the pulse 
rate, 100 The right t 3 mpanic membrane show'cd a perforation There was dis- 
tinct tenderness o\er the mastoid area The red blood cell count was 3,600,000 
per cubic millimeter, the \alue for hemoglobin, 85 per cent (Sahli) The Kline 
diagnostic and exclusion tests ga\e 4 plus reactions, the Wassermann reaction 
w'as negative 

A roentgenogram showed bilateral sclerosis of the mastoid bones and acute 
inflammation on the right side 

Treatment Simple mastoidcctoin\ was performed on the right side There 
was slight destruction of cells , main' cells contained purulent exudate Culture 
of the pus from the mastoid revealed the pneumococcus type III 

Sulfanilamide by oral administration was started on January 13, 1 33 Gm 
being given every four hours , 8 Gm on each of the next tw'o days, and 6 7 Gm 
on January 16 The total dose was 24 Gm 

On January 14 (second da> of sulfanilamide therapy) the red cells numbered 

2.600.000 per cubic millimeter of blood, and the hemoglobin content was 65 per 
cent During the next tw'o dajs she complained of headache and dizziness and 
was disoriented 

On January 16 the temperature was 101 8 F The red blood cell count was 

1.450.000 per cubic millimeter, the ^alue for hemoglobin, 45 per cent, and the 
leukoc>te count, 24,300 per cubic millimeter Sulfanilamide was discontinued 
During the next two days the patient was drowsy and lethargic 

On January 17 the red blood cell count was 1,600,000 per cubic millimeter, 
and the value for hemoglobin, 38 per cent A blood smear showed anisocytosis and 
poikilocj'tosis The icteric index was 18 Liver extract was given by vein, and 
infusions of phj siologic solution of sodium chloride and dextrose were administered 
Death occurred with the patient in coma on Januarj' 18 (eighth day m the hos- 
pital and the sixth dav after institution of sulfanilamide therapy) 

Autopsy The inflammation involved the t 3 mpanic antrum but not the tegmen 
tympani or the overlying dura There w'as no leptomeningitis, and the venous 
sinuses of the dura contained no thrombi The brain show'ed no gross or micro- 
scopic lesion 

The Kupffer cells of the liver were large and contained fineh' granular yel- 
lowish brown pigment, which was shown to contain iron bv special stain 

Microscopically there were hyperemia and edema of the splenic pulp, w'hich 
showed numerous large mononuclear cells filled with iron-containing pigment 
Microscopic section of a vertebra, of the sternum and of a rib show'ed a similar 
picture There was distinct erythropoietic hyperplasia 

The final pathologic diagnosis was hemolytic anemia (iron pigmentation of the 
liver and spleen, pallor of the viscera and generalized icterus), erythropoietic 
h 3 'perplasia of the bone marrow and early hypostatic bronchopneumonia 

Comment by Reviewer It seems to me that the previous treatment of 
syphilis had made both of these patients “allergic” to metal base drugs (see 
" photoallergia) 
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Although the symptoms (outside the blood picture) were cerebral, viz, 
headache, dizziness and disorientation, followed later by drowsiness, lethargy and 
coma, they were all due, I believe, to (1) the anemia, and (2) the terminated 
hypostatic bronchopneumonia, as the brain and meninges at autopsy showed no 
microscopic change — W P E 


MEKINGITIS TREATED BY SULFANILAMIDE 
First Completely Studied Cases of Memegitis Cured by Sulfanilamide 
Causse, Loiseau and Gisselbrecht,---“ m February 1936, reported the 
first recoY'ery after treatment with a sulfanilamide derivative (the 
original prontosil) 

Mellon and Bambas,--® in September 1936, successfully treated 2 
patients who had streptococcic meningitis with sulfanilamide The 2 
cases appear to be the first critically^ studied ones on record In the 
first case there was a remarkable bacteriostatic effect of the drug on 
the germs in the spinal fluid, manifesting itself in seventy-two hours, 
in the second case, this occurred in forty-eight hours In the second 
case there were eight chains of streptococci per high power field and 
3,000 white cells per cubic millimeter of spinal fluid One loop of spinal 
fluid yielded countless numbers of colonies on a blood agar plate, yet 
after forty-eight hours’ treatment, culture of 0 5 cc of spinal fluid gave 
no growth even after five days* incubation at 37 C 


Solfapyridine in Pneumococcic Meningitis 
Hodes, Gimbel and Burnett treated 17 patients who had pneuino- 
coccic meningitis with sulfapyndine or with sulfapyndme and its sodium 
salt Eight of these 17 patients (47 per cent) recovered completely 
Four of the 9 who failed to survive died in less than twenty-four hours 
after admission to the hospital 

Doses — ^These authors found that sulfapyndine given by mouth is 
absorbed irregularly and only in limited amounts They recommended 
that the use of this drug be supplemented by intravenous administration 
of sodium sulfapyndine at regular intervals and that the concentration 
of free sulfapyndine m the spinal fluid be maintained at a level of from 
10 to 15 mg pel hundred cubic centimeters 


222a Causse, Loiseau, and Gisselbrecht Meningite purulente otogene a 
streptocoques hemolytiques, traitee exclusivement par un colorant azoique, Gueri- 
son, Ann d’oto-laryTig , February 1936, p 194 

223 Mellon, R R , and Bambas, L L Bacteriostatic Effect of Sulfanilamide 

in Spinal Fluid of Convalescent Cases of Streptococcal Meninmtis Pmr 
Exper Biol &. Med 36 682-683 (June) 1937 ^ ^ 

224 Hodes, H L , Gimbel, H S , and Burnett, G W Treatment of Pneu- 

mococcic Meningitis with Sulfapyndine and the Sodium Salt of Sulfamndmp 
JAMA 113 1614-1619 (Oct 28) 1939 ^unapy ridme. 
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Tone Effects — Toxic eflects encounteied from the sulfap} ridine 
included gi anulocytopenia and hematuria, neither of which was fatal in 
any of then cases 

SULrANlLAMIDE AND SuLrAP\ RIDINE FOR STREPTOCOCCIC MeMNGITIS 

IN Children 

Silverthoine and his associates --® stated that in children sulfanilamide 
has reduced the mortahtj of streptococcic meningitis from 98 per cent 
to 50 per cent Sulfanilamide had no effect m 8 cases of pneumococcic 
meningitis liowever, 2 patients with pneumococcic meningitis 
lecoveied aftei the use of sulfap>ndme 

The authors expi essed agi eement with Maclean, Rogers and Fleming 
that “theie are still fatal cases among those treated bj chemotherapy, 
and as it is impossible to sa 3 ’^ offhand -w hether the infecting pneumococcus 
IS very sensitive to sulfapyndine or not, we suggest that to obtain the 
best results chemotherapy should be combined with immunotherap) ” 
Flake and Carey treated 4 children v ho had beta hemol} tic 
streptococcus infection of the middle ear and mastoid complicated by 
meningitis with sulfanilamide and its dernatnes All recovered 

Positive Blood Cultures in Cases or Pneumococuc Meningitis 
Hewell and Mitchell--^ collected 30 repoited cases of recovery, 
including 3 observed by them, in which part of the treatment consisted 
of the use of sulfanilamide or related compounds However, at least 8 
cases of pneumococcic meningitis in which sulfanilamide was given and 
in which recovery did not follow have been reported Of the 8 patients 
receiving sulfanilamide who died, 7 had positiv^e blood cultures Of 
the patients receiving sulfanilamide who recovered, only 1 showed 
pneumococci in the blood culture 

Clinical Lessons from Experimentally Produced Streptococcic Meningitis 

Treated by Sulfanilamide 

1 Divided doses are much more effective In Adolph and Lock- 
wood’s experiments on white rats, meningitis was produced by 
inoculation with hemolytic streptococci 

225 Silverthorne, N , Brown, A , and Auger, W J Sulphanilamide and 
Sulphapyndine in Treatment of Disease in Children, Canad M A J 41 16-21 
(July) 1939 

226 Flake, C G , and Carey, B W Para-Aminobenzene-Sulfonamide and 
Its Derivatives in the Treatment of Beta Hemolytic Streptococcus Infections of 
the Middle Ear and Mastoid, New England J Med 217 1033-1038 (Dec 23) 1937 

227 Hewell, B A, and Mitchell, A G The Treatment of Pneumococcic 
Meningitis with Sulfanilamide Review of the Literature and Report of Six 
Additional Cases, J A M A 112 1033-1037 (March 18) 1938 

228 Adolph, P E , and Lockwood, J S Sulfanilamide in the Treatment of 
Experimental Streptococcal Meningitis, Arch Otolaryng 27 535-551 (May) 1938 
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A freshly prepared 10 per cent emulsion of sulfanilamide in 1 6 per 
cent acacia was gnen through the stomach The usual dose ^\as 150 mg 
daily for five days Of the animals given this amount in a single daily 
dose, onh 25 per cent recovered, and the Ines of those remaining were 
not definitely prolonged Ho'ne\er, when the same amount (150 mg) 
V as given in tv o divided doses of 75 Gm each, 57 per cent of the animals 
sunnved, the average duration of life in the remainder being definite!} 
prolonged and the clinical course of the disease altered 

2 Sulfanilamide prevents the positn e blood culture Of the 
untreated controls 80 per cent had positn e cultures of the heart’s blood, 
while of the treated animals that died only 1 had a positive culture 
This animal died on the ninth day of the disease, four da}s after treat- 
ment had been discontinued 

3 Localization of bacteria' is facilitated, and prevention of growth 
beyond the area of infiltration is induced 

Postmortem examination of the controls showed free cocci m the 
exudates and tissues to be much more numerous than in the treated 
animals In the treated animals in which the organisms were present 
in considerable numbers the) v ere either confined to a localized abscess 
or accompanied by a profuse infiltration of phagocytes, however, there 
vas “no striking increase in phagoc}1;osis ” 

Invasion by free cocci of tissues not yet infiltrated by the exudate 
was not demonstrated m any of the treated ammals but was demonstrated 
m 63 per cent of the untreated animals Involvement of the spinal 
meninges was noted in only 2 (25 per cent) of the treated animals but 
in 57 per cent of the untreated ones 

4 “The effect of sulfanilamide seems to be the pro\ ision of a tissue 
environment m which the cocci are unable to multipl} freely and to 
invade adjacent tissues and the blood stream ” 

5 Intraspinal administration of sulfanilamide is not necessar} m 
the treatment of streptococcic meningitis 

6 The drug should be given bA mouth and subcutaneously 

7 It is important to employ doses sufficient to maintain an adequate 
le\el of sulfanilamide m the blood 

8 The experimental findings indicate that sulfanilamide is effectne 
in preventing the spread of hemohi:ic streptococcic infections 

Recoveries from P^EUMOcoccIc and Streptococcic "Meningitis Enperimentalli 
Produced bt Intracistern al Infections and Treated by a 
Sulfanilamide 

Kolmer reported experiments on rabbits and monkeis, meningitis 
being produced b} mtracisternal inoculation with virulent beta hemol}tic 
streptococci 


229 Kolmer, T ^ Sulfanilamide in the Treatment of ENpenmental Strep- 
tococcic and Pneumococcic Meningitis, Arch Otolarvng 27 519-534 (Maj) 1938 
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1 Twenty per cent of the rabbits with induced sti eptococcic 
meningitis recovered Of the untreated rabbits, all had fulminating 
meningitis with associated septicemia, u Inch was fatal in eighteen to 
fort} -eight hours , of the 46 rabbits treated with 2 5 per cent “prontosil 
solution” (azosulfamide) and sulfanilamide, 9 recovered, and the lives 
of most of those remaining weie prolonged 

2 Sixty pel cent of monlce}s lecoveied Of unticated monke}S 
meningitis was fatal to all in about seventy-two hours, without associated 
septicemia Of 12 animals treated w'lth sulfanilamide, administration 
being started tw'enty-four hours aftei the inoculation, 1 recovered 

3 Sulfanilamide has little effect on pneumococcic meningitis 

In anothei series of experiments on rabbits the meningitis w'as pro- 
duced by mtracistei nal inoculation of jjneumococci of types I, II and HI, 
with associated septicemia, treatment with sulfanilamide did not result in 
1 ecovei y m any instance but definitely prolonged life in 24 of 60 animals 

In monkeys the meningitis produced by pneumococci w^as also 
associated with septicemia Of 10 animals treated wuth sulfanilamide, 
but 1 recoveied (from type III pneumococci) , howe\er, the lives of 7 
others w'^eie prolonged 

In the spinal oi cisternal fluids of untreated controls the streptococci 
were almost entiiely extracellular, very numerous and in clxains In 
animals treated wuth sulfanilamide that suivived the infection the cocci 
in the spinal fluid were rapidh reduced in number, and there was 
definite phagocytosis by the polymorphonuclear leukocytes, this phago- 
cytosis was more marked in monkeys than in rabbits No degeneratne 
changes in the cocci were observed 

4 Kolnier concluded that the theiapeutic activity of sulfanilamide 
in cases of streptococcic meningitis depends on the piomotion of phago- 
cytosis and that this is “probably the result of some bacteriostatic effect 
resulting in the production of less antiphagocytic substance ” 

5 Sulfanilamide is indicated in treatment of human streptococcic 
meningitis, and it is “worth trying” for pneumococcic meningitis 

6 Large doses should be given for the first three to five days of 
treatment, preferably both orally and by intramuscular injection The 
oral dose should be from 2 to 12 Gm for children (according to bodv 
weight) and 16 Gm for adults, in twenty-four hours, given in four 
divided doses , the intramuscular dose when combined with oral 
administration should be from 10 to 50 cc of the 0 8 per cent solution 
every six hours If mtraspinal injections are to be given also, the dose 
should be 5 to 15 cc of the same solution for children and 20 cc for 
adults every tw'elve hours The dose may be reduced for patients who 
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respond favorabl)'^ after the third to the fifth day, but oral administration 
should be continued foi at least two to three weeks to prevent recurrence 

Experimental Meningitis Treated with Sulfonamide Salts 
Manufactured iv France 

Expenmental Sti cptococcic Meningitis — During the course of his 
experiments, Digonnet used a ver} violent stock of hemolytic 
streptococci (Pion) to ^erlfy the action of this medicament and other 
organic sulfur derivatives on streptococcic meningitis The infection 
was produced by introducing a dilution of the culture into the spinal 
canal b}”- suboccipital puncture (Martin technic) 

Action of Sulfanilamide — Six rabbits infected b}"^ the intraspinal 
loute with % coo cc of streptococcus culture grown for twenty-two hours 
in bouillon serum w^ere given 50 centigrams of sulfanilamide per kilo- 
gram of weight by mouth for three da}s The controls invariably died 
wnthin twent}-four hours of meningitis and streptococcic septicemia 
On the other hand, m the treated animals death w'as delayed by more 
than four to five days, survival being exceptional 

Action of di-(paiaaminoacetyl)-snlfone (1399 F) — Similarly, 
infected rabbits receiving 0 50 Gm of di-(paraaminoacetyl)-sulfone 
(1399 F) per kilogram of weight b} mouth constantly survived for 
several days, during which they ver} often presented more or less 
accentuated meningeal phenomena In this group also death w^as the 
rule 

Impioved Results by Combined Action — In view of the poor 
experimental results, Digonnet investigated the combined action of 
sulfanilamide and di-(paraammoacetyl)-sulfone (1399 F) The rabbits 
infected with streptococcic meningitis w^ere given 0 25 Gm of each drug 
by mouth per kilogram of weight Most of these animals recov^ered 
How'ever, in view’^ of the high percentage of cures effected clinically by 
sulfanilamide, the advisability of applying this combined therapy to 
human beings appears to be debatable (Digonnet) 

SULrANlLAlIIDE IN THE CEREBROSPINAL FLUID 

According to Jauerneck and Gueffro), sulfanilamide reaches the 
cerebrospinal fluid after var}ing intervals, in greater concentration when 
there is meningitis Marshall. Emerson and Cutting noted that the 

230 Digonnet, L Traitement de la meningite streptococcique expenmentale 
du lapin par certains dernes organtques du soufre, Compt rend Soc de biol 

130 409-411 peb 4) 1939, abstracted, Xeuro-Ps\chutnc Institute of the Hartford 

Retreat, ser 7, no 69 
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concentiation of the diug attained in the cerebrospinal fluid of the normal 
dog was about three quarters of that in the blood -*’■ 

Conccnh aiioii of Sulfamlamidc lu Ca eh o<;pinal Flwd tn Experi- 
mentally Pioduced SU cptococcic Meningitis — In experiments on 
monke} s, Retail - found that when a hypotonic solution of sodium 
chloride containing sulfanilamide was guen intravenously or ivhen the 
sulfanilamide ivas given h} mouth prior to intravenous injection of the 
hypotonic sahne solution the concentration of the drug in the cerebro- 
spinal fluid became higliei than that in the blood 

Passage of Snlfonaimdc Deiwatives xnto the Neivoiis Centeis — 
Because of the use of the sulfonamide compounds in the treatment of 
meningitis, Risei and Valdiguic-^^ further investigated the exchange 
betiveen blood and ner\ous substance by studying the distribution of 
sulfanilamide in the neural parenchyma 

It appears that in the dog sulfonamide derivatives pass rapidl} into 
the cerebral parenchjma and into the cerebrospinal fluid While the 
latter contains only free “phenjdsulfamide,” the neurol parenchyma 
contains a more or less large portion of combined sulfanilamide The 
concentration in the cerebrospinal fluid and that in the brain differ 
The free sulfonamide derivatne is less abundant in tbe parenchyma 
than 111 the cerebrospinal fluid On the contrary, the total quantity 
of sulfanilamide ivhich can be liberated from the nerie tissue by 
hydrolysis is higher than the amount in the cerebrospinal fluid 

The molecule of /’-aminobenzenesulfonamide (sulfanilamide), ivith 
its relatively light iveight, classifies the drug with those medicaments 
which pass rapidly through the hematomeningoencephahc hairier 

ANALYSIS or OTHER FACTORS IN THE E^RLY CASES OF CURE 

Among the earl} cases m which the use of sulfanilamide was included 
in the treatment are the following, with ni} analysis of the part that 
the factors enumerated b}" me played in recovery 

A case of otitic osteomyelitis in a child which developed into 
piotective pneumococcus type III meningitis two weeks after beginning 
of the discharge from the ear, terminating in complete recovery, was 
reported by Gubner 

231 Chemotherapj' of Meningitis, editorial, Lancet 1 733 (March 26) 1938 

232 Retan, G M Intravenous Injection of Hypotonic Salt Solution Con- 
taining Sulfanilamide, Am J Dis Child 56 SS4-S93 (Sept ) 1938 

233 Riser, M, and Valdiguie, P Sur le passage des derives sulfamides dans 
les centres nerveux, Compt rend Soc de biol 130 619-621, 1939, abstracted, 
Neuro-Psychiatric Institute of the Hartford Retreat, sei 7, no 111 

234 Gubner, J Recovery of a Patient with Type III Pneumococcus Meningitis 
of Otitic Origin, Arch Otolaryng 28 241-251 (Aug ) 1938 
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A boy aged years was admitted to the hospital with pain in the right 
ear which had begun two weeks previouBlj-^ In three days the pain had sub- 
sided, and the patient was apparently well until three days before admission, 
when he again complained of pain in the right ear 

On admission (Oct 9, 1937) his temperature was 103 F There were tender- 
ness and swelling behind the right ear and a mucopurulent discharge from the 
external auditorj canal The leukocyte count was 19,000 per cubic millimeter of 
blood, w'lth 90 per cent polymorphonuclears Mastoidectomy revealed pus coming 
through a perforated cortex Softened bone extended forw'ard The tegmen antri 
was soft Culture of pus from the mastoid revealed type III pneumococcus On 
October 14 the patient was afebrile, and he was discharged on October 19 

On October 20 he had a frontal and occipital headache and vomited On 
October 21 there developed a congested pharynx, subacute tonsillitis and an 
inflamed left ear On October 24 he again complained of severe frontal headache 
On the follow mg dav the temperature was 102 4 F There was a slight puffiness 
over the zygoma The Kermg sign was questionable The deep reflexes were 
hyperactive The spinal fluid w'as under a pressure of 32 mm of mercury, the 
cell count w'as 4,400, 100 per cent being polymorphonuclears The culture yielded 
the pneumococcus type III on three occasions 

On October 25 sulfanilamide therapy was instituted, doses of 40 grains 
(2 6 Gm ) being gnen daily Blood transfusions were also gnen 
On October 26 the cell count of the spinal fluid descended to 400 
On October 28 a morbilliform rash developed over the chest and shoulders, 
possibly due to sulfanilamide 

On October 29 the cell count was again 2,650, on October 30 it was 6,400, 
and then it went dowm again On November 1 it was 860 

On November 2 the old wound was reopened, and the inner table over the 
temporosphenoid lobe was found to be necrotic The cell count of the spinal fluid 
was 4,000 It subsequently went down again, but on November 8 it was again 6,250 
The diagnosis w'as probable osteomyelitis 

Comment by Reviewer The sugar continued to be present m the spinal fluid, 
showing that the meningeal infection w'as at no time overpowering And as pneu- 
mococci were not demonstrated in the fluid until October 30, which was three 
weeks after the beginning of the meningeal symptoms, the high cell count was 
indication of a good protective reaction Pneumococci were again present on 
November 3 and on November 7 

In my opinion the case was one of o^erflow pneumococcic meningitis from a 
necrosing osteomi elitis of the tegmen and zvgoma such as frequently occurs in 
young children — W P E 

Toxemic Overflow Memxgitis 

In the first case cited by Schw^entker and his co-workers,-^° the 
patient complained of earache on the right side, yvhich subsided The 
meningeal infection, I think, w^as an overflow' from a thrombosed small 

235 Schwentker, P P Clason, F P , Morgan, W A , Lindsay, J W 
and Long, P H The Use of Para-Amino-Benzene-Sulphonamide or Its 
Dernatnes in the Treatment of Beta Hcmohtic Streptococcal Meningitis, Bull 
Tohn Hopkins Hosp 40 297-306 (April) 1937 
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vessel The cerebial symptoms — the headaches — were chiefly toxic, he 
was ‘ quite intoxicated ” Cerehiospinal fluid showed very few beta 
hemolytic stieptococci. as they were present in culture, not in smear 
The qualitatue Benedict leaction showing reduction was present on 
Decembei 6, after being absent on December 5 

Comment Rc\ie\vcr Tiie patient was cured by operation assisted by a 
protective reaction Sulfanilamide (10 cc of an 08 per cent solution given 
mtraspinallj ) helped m producing a cure after the protective reaction of the 
fluid had been stimulated bj injection of a foreign jirotem (meningococcus serum! 
— W P E 

Sacks*'"’ reported the case of i bov aged 6 \cars whose illness began about 
Nov'ember 1 with a nasal discharge and a low temperature, followed by pain in 
the right ear and a rise in temperature The right ear drum ruptured spon- 
taneouslj a week later The ear discharged for i week The temperature did 
not return to normal The neck became stiff, the boj' was drowsj and vomited 
A positive Kernig sign and an equivocal Brudzmski sign were present The 
spinal fluid showed Str haemolyticus Mastoidectomj was done on November 17 

The patient had nine spinal taps, of which the first three vielded Str haemo- 
Ivticus He was giv'en sulfanilamide intramiiscularlj and orallv The spinal 
fluid shovv'ed a sugar content of 40 5 mg and a chloride content of 678 mg per 
hundred cubic centimeters The patient made an uneventful recoverv 

The author commented that when otitic sepsis is due to involvement 
of the sigmoid sinus, the piimar}' focus being m the blood stream, the 
infected sinus should be incised and Us contents evacuated I am of 
the opinion that in the piesence of otitic suppurativ'^e meningitis the 
adjacent collection of cerebrospinal fluid should be evacuated by an 
incision of the dura, at least when the localized process or path ot 
invasion is recognized 

In a brief summary of the literature on hemolytic streptococcic 
meningitis, Kline referred to the recov’ery of more than 100 patients 
after use of sulfanilamide and the prontosils, as reported during 1936 
and 1937 

Kline cited 2 cases of hemolytic streptococcic meningitis with 
recovery 

In the second case meningeal sjnnptoms were present from the onset 
of earache, the infection probably enteiing directl}'^ in the line of a formei 
fracture 

On May 13 the patient, a boy, had a sore throat and pain m the right ear, 
and he vomited On May 16 the earache continued , the ear discharged There 
were stiffness of the neck and muscular rigidity On Mav 18 he had a fever and 
v'omited He was restless and delirious and fell out of bed On May 19 (siv- 
days after the first aural symptom, sore throat and vomiting) he was admitted 

236 Sacks, P Hemolytic Streptococcus Meningitis of Otitic Origin, Arch 
Otolaryng 28 364-370 (Sept ) 1938 

237 Kline, O R Meningitis of Otitic Origin, Arch Otolaryng 27 739-745 
(June) 1938 
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to the hospital Bacteria in the spinal fluid were so numerous at the time of 
operation that the prognosis was considered hopeless , however, complete recovery 
occurred after the use of sulfanilamide and “prontosil” (azosulfamide, disodium 
4-sulfamidophenvl-2'-azo-7'-acetylamino-l'-hydroxynaphthalene-3',6'-disulfonate) 
Comment by Reviewer I am of the following opinions 1 The overflow of 
virulent streptococci from the ear was controlled by sulfanilamide 2 Many of 
the symptoms were those of cerebral intoxication from osteomyelitis The toxemia 
of the cerebrospinal fluid was important 3 The cerebrospinal fluid showed a 
plus-minus reaction for sugar, which indicated that the infection was not over- 
powering 4 The pressure of the fluid was high, and the cells numbered 1,600, 
showing a protective reaction The muscular rigidity at the beginning was more 
of toxic than of meningeal origin — W P E 

CASES or OTITIC MENINGITIS IN WHICH THE AUTHORS STATED THE 
OPINION THAT OTHER FACTORS BESIDES SULFANILAMIDE 
PLAYED THE MAJOR PART IN RECOVERIES 

Apical Drainagf, the Original Prontosil and Vitamin C in the 

Cure of Meningitis 

Langenbeck reported the complicated case of a child with bilateral 
otitis who had undergone several operations on both ears on account 
of recurrent attacks of otogenous meningitis but who finally recovered 

At one operation there was surgical destruction of the right labyrinth, so that 
It appeared especially important to preserve the left labyrinth and thus guard 
against total deafness Meningitis developed from deeply situated foci m the 
petrous pyramid Surgical intervention, first on the left ear, following the 
cellular system of the bone up to the end, showed a hypertiophic inflammation 
of the cells, with scanty pus The right mastoid process presented inflammatory 
foci locally, and in view of the facial paresis there was reason to suspect that an 
abscess was situated in the left internal auditory meatus After the bilateral 
operation the number of cells in the cerebrospinal fluid rapidly diminished under 
regular lumbar punctures Postoperative healing during the first few days was 
assisted by regular administration of large quantities of the original prontosil (two 
tablets three times daily and vitamin C by mouth, because the child was under- 
nourished) Langenbeck stated that “the normal function of the capillary plexus 
(of the apex) is generally assumed to be dependent on an adequate supply of 
vitamin C ” 

Combined Roentgen Therapv and Sulfanilamide in thf Treatment 

OF Otitic Meningitis 

During the past two j^ears. Woodward has encountered 8 cases 
of meningitis, wuth 6 deaths and 2 recoveries His analysis shows that 
sulfanilamide could hardly have been expected to influence the result 

238 Footnote deleted 

239 Footnote deleted 

240 Langenbeck, B Operatu gehcilter Fall von Aleningitis ausgehend von 
tiefgelegcnen Hereden m der Felsbeinpvramide, Ztschr f Hals-, Nasen- u Ohrenh 
43 354-362, 1938 

241 Woodward, F D Sulfanilamide and Roentgen Rav Therapv for Acute 
Otitis Media and Mastoiditis, Larvaigoscope 49 572-577 (July) 1939 
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Analysis of the Deaths — The 6 deaths were due to (1) pneumo- 
coccus t)pe XIV, (2) hemolytic streptococcus, with cpiduial abscess 
and meningitis, (3) Str viiidans, ^Mth petrositis and meningitis, (4) 
Bacillus influcn7ae meningitis in a child aged 6 months, (5) hemol}dic 
streptococcic meningitis m a child aged 2 months, and (6) pneumococcus 
type III, with petiositis, epidural abscess, thrombosis of the caAcrnous 
sinus, septicemia and meningitis 

The conditions piesent on admission (n) were (usually) fulminating 
types of infection or (b) were due to organisms not aftected by 
sulfanilamide and in patients whose gencial condition w'as very poor 

Recoveiies — Theie w’ere 2 recoveries undoubted!}' due to sulf- 
anilamide The^ occuired m cases of (1) infection with the pneumo- 
coccus type III, w'lth otitis media and meningitis, and (2) heinohtic 
streptococcic petrositis, epidural abscess and thrombosis of the cavernous 
sinus 

Because of the small gioup of cases in which the patients w'ere treated 
w ith roentgen rays, the author has not felt that any benefit w'as obtained 

In an analysis of all of his cases of meningitis Hall found that 
there had been 7 recoveries m 21 cases He ascertained that many of 
the patients had leceived sulfanilamide, 3 had reco\ered without 
receiving sulfanilamide, and 4 had recoveied wnth the use of the drug, 
so that sulfanilamide did not seem to have made very much ditference 

In a case of acute labyrinthitis and meningitis reported by Hall,-^- the patient 
was completeh deaf in the left car Lumbar puncture showed 320 cells in the 
cerebrospinal fluid A Schwartze operation w'as performed on the left side, 
followed by a radical mastoidectomy and labj nnthectomy on the right ear Sulf- 
anilamide was given intramuscularly, together with saline solution by continuous 
drip The cell count of the cerebrospinal fluid rose to 2,560 per cubic millimeter 
The fluid again became turbid and contained hemolytic streptococci It appeared 
as though the sulfanilamide were in complete control of the toxemia, but the 
bacteria responsible for the toMn were still circulating It \vas thought tint 
if a blood transfusion were given fresh antibodies might be able to deal with 
the organismal infection Five days after the blood transfusion had been given 
the fluid was only slightly opaque and contained no organisms The next day 
it was sterile and showed 6 cells per cubic millimeter 

[Note Since this paper was submitted for publication, on Jan 2, 
1940, I have collected more than 100 additional cases of recovery fioin 
meningitis wuth sulfanilamide therapy — W PE] 

242 Hall, I S Acute Labyrinthitis and Meningitis Recovery, J Larj ng &- 
Otol 54 211-213 (April) 1939 



TEACHING THE LARYNGECTOMIZED PATIENT 

TO TALK 

(without the aid or the mechanical larynx) 
NATHANIEL MARTIN LEVIN, MD 

PHILADELPHIA 

The problem of teaching laryngectomized patients to talk has existed 
since Billroth performed the first laryngectomy, in 1873 Yearly, a large 
number of radical extirpations of the larynx are being done, and the 
necessity for rehabilitation of the speech of laryngectomized patients is 
receiving increasing amounts of deserved attention ^ The physician’s 
responsibility should extend beyond the operation and should provide 
for systematic training for recovery of natural speech 

The quality of speech depends on early training after the operation 
An occasional patient stumbles into an excellent method without formal 
instruction However, the principles of learning need not depend on 
chance, they can be directed into proper channels The major portion 
of this paper will be concerned with the systematic method of training 
these patients to talk 

Defective speech habits and peculiar mannerisms are formed by 
(1) most patients who do not have the advantage of formal training 
m speech after laryngectomy, (2) the majority of patients who are "self 
taught” or who follow the example of others who have already mastered 
this method of speech, and (3) some patients who fail to receive suffi- 
cient elementary speech instiuction owing to premature discontinuation 
of lessons These patients show most or all of the following speech 

Paper read and case presented before the Northern Medical Society, Phila- 
delphia, Feb 9, 1938 

Subject presented in part in a sound motion picture in collaboration with 
Dr C L Jackson before the American Academi-^ of Ophthalmology and Oto- 
laryngology, Chicago, Oct 9, 1939, and m tlie Symposium on Otorhinolaryngologi , 
American College of Surgeons, Philadelphia, Oct 19, 1939 

1 Jackson, C , and Jackson C L The Larynx and Its Diseases, Phila- 
delphia, W B Saunders Companj, 1937, Cancer of the Larjnx, JAMA 
111 1986-1993 (No\ 26) 1938 Jackson, C L The Voice After Direct Laryngo- 
scopic Operations, Larjngofissure and Laryngectomy, Arch Otolaryng 31 23-36 
(Jan ) 1940 Kallen, L A Vicarious Vocal Mechanisms Anatomj Physiologj 
and Development of Speech in Larj ngectomized Persons, ibid 20 460-503 rOrf l 
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defects (1) unnecessai}^ lip movements not synchronous with speech, 

(2) loud blowing sounds issuing from the tracheal opening, (3) audible 
efFoits at swallowing, which aie unpleasant to the ear and obscuie the 
speech, (4) indistinct, blurred speech, and (5) a tendency to revert to 
whispeied speech 

Forty patients taught esophageal sj^eech may he grouped into an 
eail), clinic senes* and a larger, piivate series The eaily group was 
followed from operation through convalescence until final discharge 
After this, the principles of esophageal speech w'cre taught undei ideal 
conditions This wall he described later in detail The later group con- 
sisted of patients wdio weie operated on elsewhere in Aarious clinics 
throughout the United States and then came to me foi instruction in 
esophageal speech The interval which had elapsed since the}'' were 
operated on vaiied from four months to twelve years None of them had 
received any foimal speech training, some were using the mechanical 
larynx more or less successful!} , nearly all had one or more of the 
aforementioned speech defects 

Since the principles of esophageal speech are dependent on the altered 
anatomic and ph}siologic status which follows laryngectomy, it may be 
well at this point to review a few of the more important facts In the 
normal pei son, speech is produced by well know n phenomena A column 
of air strikes the vocal cords on expiration , these are set into vibration, 
and the vibiations are transmitted to the outgoing breath as its escapes 
through the closed glottis Thus a sound is produced Speech is then 
formed from this sound by the molds of speech, i e the tongue, teeth, 
lips, cheeks and palate In the laiyngectomized patient, air is swallowed 
or aspnated and is pocketed m the hypopharynx, m the esophagus and m 
the stomach The patient then leains to expel this accumulated air past 
a “pseudoglottis,” or vicarious larynx This results in a vibrating 
column of air Thus sound is produced by a mechanism comparable 
to that which acts in the normal person Speech is produced by the 
molds of speech, which are unaltered after the operation 

A careful examination must be made to observe the postoperative 
anatomic result in each case before training is started Equipment for 
this work consists of (1) a laryngeal mirror and the usual equipment 
of the otolaryngologist, (2) a fluoroscope or an x-ray apparatus, and 

(3) a kymograph, and (4) a phonograph recording machine An exam- 
ination of the nose and throat is made The hypopharynx and the mouth 
of the esophagus are inspected to determine their condition after laryn- 

2 Chevalier Jackson Bronchoscopic Clinic, Temple University Hospital, Phila- 
delphia, service of Dr C L Jackson 
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gectomy and \\hether they are suitable for serving as an air leservoir 
and pseudoglottis Use of the fluoroscope or the x-ray apparatus cor- 
roborates the findings with the laryngeal mirror and yields valuable 
information as to the size and location of the esophageal air pocket, the 
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Fig 1 — Roentgenograms and drawings demonstrating the three phases of 
esophageal speech 


gastric air bubble and the nature of the pseudoglottis The condition 
of the ceiMcal musculature, the lungs and the diaphragm is observed 
and the efficiency of these structures m the new rocal mechanism is 
determined 
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It has been noted that in the beginning the laryngectomized patient 
IS apt to overdo the act of swallowing (In these patients the gastric 
air bubble becomes larger and can easily be visualized fluoroscopically 
or by the roentgen rays ) Asa result, on expulsion of this accumulated 
air a rather loud belching sound is produced This is much more air 
than is necessary for production of a sound , in fact, this belching sound 
is unpleasant and, by its explosive character, obscures the syllable or 
word which is being attempted This phenomenon has gn en rise to an 
erroneous impression and to the misnomer “belch-talk ” As the patient 
learns to control the amount of expelled air required foi speech, it is 
found that pocketing of air occurs usually in the hypopharynx and the 
cervical portion of the esophagus and seldom occurs below the level 
of the fifth thoracic vertebra Further, as the patient develops his speech 
there is a migration of the air pocket from below upward As a result, 



Fig 2 — Contrasting conditions, one favorable and the other unfavorable to the 
development of esophageal speech 

the swallowing, or aspnation of air and the subsequent expulsion take 
less time because of the shortei route Therefore the interval between 
syllables and woids is shorter The fiequently intenupted flow of words 
and the hesitating, halting conversation which chaiacterize the speech 
of the laryngectomized patient result from the consecutive steps of this 
complex process 

The “pseudoglottis” (vicarious larynx) varies in the individual 
patient, it depends on the type of operation done and on the tissues 
which remain after the operation The tissues which take over the 
function of the vocal cords as vibrators are the epiglottic tip, if this is 
permitted to lemain, the pillais of the fauces, the tongue against the 
posterior wall , the collapsing esophageal wall against the opposite side , 
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a cicatricial band against normal tissue, a pair of cicatricial bands, and 
others which cannot be identified by present knowledge ^ 

The upper esophageal sphincter acts efficiently as a pseudoglottis if 
the cncopharyngeus muscle is not destroyed during the operation This 
sphincter is composed of the lowermost fibers of the inferior constrictor 
muscle of the pharynx It normally remains powerfully contracted and 
opens reflexly only during the acts of swallowing, vomiting and belching 
The sphincter is supplied by esophageal rami of the superior laryngeal 
nerve, and for this reason it is important to conserve as much of the 
nerve supply near the esophageal mouth as possible This also has 
striated fibers under the control of the will and thus can act as the “vocal 
cords” of the pseudoglottis During esophageal speech, air can enter 
the esophagus only if tonic closure of the mouth is relaxed This action 
IS performed by contraction of the muscles which originally tended to 



Fig 3 — A, condition during the resting stage (before the swallowing of air) 
B, full inflation (after forceful swallowing of air) A fullj' inflated stomach is 
often noted in beginners learning esophageal speech C, condition after phonation 
There is only slight diminution in the size of the gas bubble, indicating that 
gastric air was not utilized and is unnecessary for producing a sound 

lift and pull the laiynx up toward the hyoid bone, i e , the geniohyoid 
and mylohyoid muscles and the anterior portion of the digastric muscles 
The sternohyoid and thyrohyoid muscles are important Suturing 
these muscles to the anterior vail of the pharynx approximately at the 
level of the mouth of the esophagus aids in the act of aspiration This 
the laryngectomized patient must learn to do efficientl} and quickly at 
will Soon the act becomes an in\oluntary reflex, and the patient no 
longer swallows the air but aspirates it unconsciously Occluding the 
tracheal fistula wnth the finger increases negative pressure in the esopha- 
gus and makes it easier to aspirate air into the h>pophar}mx, the result- 
ing sound IS louder 
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The kymogiapli is not essential It is used in the phonetics 
laboiatory foi the study of respiration and the action of the thoracic 
cage and diaphragm In addition, it is useful for recording articulation, 
for measuiing the stieam of air escaping thiough the mouth and nose 
in speaking and for determining the intensit} and quality of sound 
It has been my practice to record data on beginners at the end of 
two weeks and again after a month to demonstrate the progress they 
have made The “playback” leproduces their Aoices faithfully, empha- 
sizing the good lesults as nell as the delects 

Laiyngectomy by the technic of Crowe and Brojles ‘ and, later, by 
that of Gabiiel Tuckei tends to conserve these stiuctures very efficienth 
An effoi t should be made during all lar} ngectomies to conserve as much 
tissue as possible in order to insure the development of esophageal 
speech later Babcock and Clerf have made noteworthy conti ibutions 
to laryngeal surgery w’lth this in mind 

Control of the speech mechanism by the central nervous system still 
functions even though the lungs are no longer necessaiy for the act of 
speech The thorax still acts as a bellow’s in the normal w'ay, but on an 
inflated esophagus instead of on the air-filled lungs The patient must 
now' unlearn the basic speech habits of a lifetime and master the impor- 
tant dissociation of respiration through the tracheal opening and the 
aspiration and expulsion of air required for esophageal speech This 
complex coordination of respiration, aerophagia and phonation is one 
of the most difficult problems encountered in training patients to mastei 
this method of speech Also, it is at this early stage that the untrained 
or poorly trained patient meets considerable difficulty Formal, system- 
atic training is necessary to avoid speech defects 

The chaiactenstics of esophageal speech w'ere studied and compared 
with those of noimal speech in a phonetics laboratory® by spirometry 
and other physiologic laboiatoiy procedures The conclusions that 
may be drawn from this work are these 1 Thoracic action for each 
syllable and breathing movements for phrasing are the same as those 
used in normal speech 2 The normal person draws air into the 
esophagus with the mouth open, the laryngectomized patient learns to 
close the mouth and use the compressive movements of swallowing to 

3 Stetson, R H (a) Esophageal Speech for Any Laryngectomized Patient, 
Arch Otolaryng 26 132-142 (Aug) 1937, (&) Speech Movements in Action, Tr 
Am Laryng A 55 29-42, 1933 

4 Crowe, S J , and Broyles, E N Carcinoma of the Larynx and Total 
Laryngectomy, Ann Otol , Rhin & Laryng 47 875-890 (Dec ) 1938 

4a Babcock, W W Laryngectomy for Carcinoma of the Larynx, S Chn 
North America 11 1207, 1931 , A Textbook of Surgery, Philadelphia, W B 
Saunders Company, 1939 

4b Clerf, S H Cancer of the Larynx, Pennsylvania M J 33 137, 1939 
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force air into the esophagus quickly 3 Three or four syllables can 
be said with one intake of esophageal air, or, roughly, about 1 cc of air 
for each syllable is required 4 The pseudoglottis must open frequently 
and easily for intake of an and must contract when syllables are being 
formed This soon becomes automatic 5 The movements of the 
sternum and epigastrium aie more vigorous than m the normal person, 
therefore in the beginning, students of esophageal speech tire easily, 
become dizzy and have othei transient symptoms 

Systematic training commenced during the convalescent period will 
insure the proper start which is so necessar} if the best results are to be 
obtained Ho\\e\er, efforts to talk must not begin until the operative 
wound is completely healed, there are no fistulas and the patient is 
swallowing liquids and solids well To avoid strain on the pharynx, 
which IS m the process of healing, all patients should be required to 
communicate their wishes by writing while in the hospital None should 
be permitted to utter any sound or even to attempt whispered speech 
Ambulatory patients still m the hospital because of incomplete healing 
of the wound, because of fistulous tracts or because catheter feedings 
are required have been permitted to sit m and observe a class of patients 
who were undergoing training This gave them their first insight into 
this method of speech without the aid of the mechanical larynx and 
served as an encouragement to them An attempt was made to have 
patients who talked well serve as examples to the beginners whenever 
possible 

The class method of teaching laryngectomized patients is particular!} 
applicable to hospitals or clinics with large laryngeal or surgical services, 
where a number of laryngectomized patients occupy hospital beds at the 
same time in progressive stages of convalescence The class method of 
instruction tends to conserve time Advanced pupils serve as examples 
and encourage those who are beginners under the direction of the 
instructor 

An attempt was made from the very beginning to build up the 
morale of these patients Before operation, they received the assur- 
ance that they would talk again after the laryngectomy This assurance 
could be given definitely because of past experience After the opera- 
tion and during early convalescence, trained laryngectomized patients 
were brought m to talk to these patients and to encourage them As 
has been stated as soon as their condition permitted, they were brought 
in to obseive the work of the speech class They learned about the 
altered anatomic and physiologic status lesulting from the operation 
They were taught the fundamentals regarding the dissociation of respira- 
tion and phonation, the latter necessitating aspiration and expulsion of 
air from the esophagus 
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The class method of instruction may be a disadvantage, in that an 
occasional sensitive patient may be discouraged by observing the early 
efforts of beginners with this method Such a patient hears the imper- 
fect speech of the novice and, influenced by tbis, becomes discouraged 
and leaves tbe class without making an effort to learn This type is 
best segregated and taught individually or permitted to sit in only with 
trained patients By the time local healing has occurred and the gen- 
eral physical condition permits, such a patient can proceed with instruc- 
tion, as the fundamentals have already been acquired 

The laryngologist who undertakes the vocal reeducation of laryngec- 
tomized patients must have a fundamental knowledge of phonetics in 
addition to his understanding of the details of the altered anatomic and 
physiologic picture after this radical operation A great deal of time 
and perseverance must be applied to the training of these patients if a 
satisfactory result is to be obtained 

The various steps employed in teaching esophageal speech are as 
follows 

1 The patient begins to practice the method of swallowing or aspir- 
ating air and its subsequent expulsion This is difficult in the beginning 
Carbonated waters and effervescent solutions help somewhat in the 
expulsion of air This “crutch" should not be used longer than three or 
four days, as the patients begin to rely on it and tbmk themselves unable 
to make sounds without this aid Also, it gives an erroneous idea of 
the amount of air required, as well as the false impression that the air 
must come from the stomach 

2 Easy, fundamental sounds are next to be attempted, it has been 
found that the fricative consonants like sh, zh, ch and sch, as found in 
the words church, shrub, shriek, wretch and so forth, can be produced 
with comparative ease At first only one syllable can be produced with 
a single intake of swallowed air Later, a sequence of syllables can 
be managed with the same amount of air As soon as patients find that 
they can form simple words, they are much encouraged and realize that 
they can regain speech Some learn this initial step immediatel)" , others 
take a longer time, because they cannot grasp the fundamentals or are 
unable to dissociate tbe two now separate functions of (ct) respiration 
and (h) phonation 

3 The explosive consonants are next introduced These are found 
in such words as pup, dirt, top, king, gut and so forth Vowels are 
attempted when the consonants are said with ease The patients are 
next drilled in the various combinations of the vowels with the con- 
sonants mentioned previously 

4 Short words are practiced, the emphasis being placed on clarity 
and distinctness At first patients are able to say only one short word 
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with each cycle of intake and expulsion of air Later, as they improve, 
they can sa)'^ several short uords with the same quantity of air Swal- 
lowed air IS then quickly converted into audible speech 

5 Longer w'ords are next attempted These must be broken up 
into their component syllables , Pensacola becomes Pen-sa-co-la The 
beginner cannot say wmrds consisting of more than one or two syllables 
with the same limited supply of air 

6 A series of short w'ords are next wielded into simple sentences 
After each w ord there is a pause, and the halting speech of the beginner 
is apparent because of the necessity for replenishing their air supply 
The initial phrases are limited to a few’^ S3dlables, and the intake of air 
is characterized by labored interruption 

The patients are drilled thoroughly m each of the aforementioned 
steps Each patient receives from thirty minutes to an hour of instruc- 
tion daily and then is told to practice for thirty minute periods tivice 
daily Beginners may complain of dizziness, dyspnea or tachycardia, 
but these symptoms soon disappear 

At the end of two weeks the average patient can make nearly all 
the fundamental sounds, say short words and combine them into simple 
sentences If the patient has no one with whom he can practice, fluency 
may be acquired by reading aloud However, conversation is the best 
method of practicing The expiratory blast of air issuing from the 
tracheal opening is still pronounced at this time, it can be minimized 
by blocking the opening with the fingei or by teaching the patient 
to fix the thorax on inspiration before saying a word This blow- 
ing sound IS often very difficult to overcome Some patients find it 
easier to take a breath through the tracheal opening, hold the breath, 
talk and then breathe out through the neck Others breathe m and out 
and then talk This constitutes a cycle which must be repeated b) 
the beginner for each syllable As this cycle is executed more rapidly, 
there is less hesitation between words and phrases , this is the beginning 
of fluency 

During this time patients are constantly warned against facial con- 
tortions, unnecessary lip movements and other defective speech man- 
nerisms They require constant encouragement At this point a few 
tend to become disheartened A continual flow of new ideas must be 
forthcoming to keep them interested Although they have mastered 
the fundamental sounds and can make their wishes known without 
resorting to wwiting, the voice is still poor In some the speech is 
marred by adventitious sounds issuing from the tracheal opening or by 
loud efforts at sw^allownng which cloud the speech In others, the volume 
and carrying power are only fair, words are indistinct and articulation 
and diction are poor During the next several days, considerable effort 
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must be directed towaid eliminating these defects If the patients are 
discouraged and leave at this point, their subsequent speech will prob- 
abl}^ be poor (A number of partiall}'- tiained patients have been fol- 
lowed up, and it was found that some had oveicome their defects by 
themselves but that the great majority did not go beyond the point at 
which the}’’ discontinued formal training ) 

During the next two or three weeks considerable effort is directed 
toward refinement of speech All defects are eliminated as quickly as 
possible by constant drilling and repetition 

Whispered speech is objectionable because (1) it is toneless and 
ineffectual , (2) it serves as a crutch and prevents patients from learning 
a more desirable method, (3) it is a habit difficult to break, and (4) 
it IS wrong from the physiologic standpoint In whispered speech the 
ujjper esophageal pmchcock, or cricopharyngeal sphincter, must be kept 
tightly closed so that a sound may be piodiiced This is exactly opposite 
to what IS required in esophageal speech, m which the cricopharyngeal 
sphinctei must be trained to open quickly and easily at will 

An educated patient or one who has had training m speech or sing- 
ing has a knowledge of the fundamentals and refinements of speech and 
language An uneducated patient must be taught the fundamentals of 
phonetics and the makeup of language Factors involved in correct 
speech are analyzed and applied as the patient is able to utilize what has 
been taught The method for increasing the volume and carrying power 
of speech is taught, at first rapidity of speech is discouraged The 
lar}mgectomized patient cannot speak as lapidly as he did before the 
operation He is repeatedly told about this Any attempt to speak 
with the same speed as formerly will give a very poor result Articula- 
tion, phrasing and inflection all leceive their due consideration Other 
refinements are then introduced Accent, correct pronunciation and the 
proper use of grammar are emphasized m training foieign patients 
Enunciation and articulation, if never practiced before opeiation, are 
exceedingly difficult to acquire after laryngectomy 

Advanced training lequires individual instruction An hour is spent 
daily with each patient m teaching the refinements mentioned Adequate 
time is necessary to master the new material presented Talking must 
not be overdone, as pharyngeal fatigue occurs and may result in sore 
throat which incapacitates the patient for several days Thirty minutes 
of practice every three hours should be sufficient at the beginning of the 
third week This practice period can be increased to an hour three or 
four times daily if the patient’s physical strength and emotional stability 
permit Practice periods can be made more interesting and beneficial 
if they are supervised by an intelligent member of the family, a nurse 
or an assistant working under the direction of the laryngologist Such 
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a supervisor should aim primarily at encouraging conversation and look- 
ing out for and correcting any speech detects or mannerisms as they occur 

At the end of a month of instruction, the patient talks fairl}'^ well 
and IS understood b}' ecervbody Few, if any speech defects remain 
Efforts can now be directed toward polishing speech and preparing the 
patient for discharge from the speech class, he is ready for the test 
of talking to his friends and relatives An occasional patient is still 
hesitant and someu hat timid , these fears can be dispelled by making 
a phonographic recording The “pla3’^back ’ proves to him how Avell 
he is talking A patient non can converse almost the entire day without 
fatigue Sometimes he is apprehensive about persistent loud expiratory 
sounds issuing from the tracheal opening or is afraid that the carrying 
power of his voice has not come up to expectation Assurance can be 
given that these deficiencies wull be improved as he continues talking 
and that he may expect progressive impro\ement for about three years 
This has been proved by follow-up recordings 

Before the student is discharged, his good points are emphasized 
and any residual defects brought to his attention , methods of eliminating 
these are given final attention Suggestions are given as to the manner 
m w'hich any monotonous quality of the voice may be overcome and a 
more musical quality acquired Modulation can be improved by certain 
movements of the head and neck which alter the pitch of the voice The 
average laryngectomized patient who has acquired this method has a 
range of about one octave, or about twelve halftones A few of the 
more accomplished patients develop their speech to a remarkable degree 
of perfection 

Those of my patients who were operated on elsewhere and came later 
for training m speech presented peculiar and individual problems Their 
difficulties existed because of the time which had elapsed since the opera- 
tion, which ranged from several months to tw-^elve years None of these 
patients had received formal training in speech, and they had acquired 
many defects of speech in attempting to make themselves understood 
Some of them were using the mechanical larj nx more or less successful!} 

It IS my practice to work with these patients individually for one 
hour daily An attempt is made to instill the fundamental principles as 
outlined in this paper Usually this is difficult because of the many speech 
defects and mannerisms w^hich are already ingrained from habitual use 

Another great difficulty wEich must be overcome is the mental atti- 
tude of these patients ® The ease with w^hich they learn is dependent 

5 Schall, L A (a) Psychology of Larjngectomized Patients, Arch Oto- 
laryng 28 581-584 (Oct) 1938, (5) Laryngectomy Its Place in Treatment of 
Larjngeal Cancer, Pennsvhania M J 41 261-267 (Jan) 1938 
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in a measuie on their peisonalities and makeup The aggressive extro- 
vert goes after the pioblem of learning in a dnect and businesslike way 
and acquiies the method rathei easily, he has the attitude of the good 
student The emotionally unstable and mti overted type, not having fully 
recovered from the psychic trauma incidental to the diagnosis of cancer 
and the subsequent radical operation and hospilali/ation, finds it difficult 
to concentrate and to learn anything new Patients of this t}pe require 
constant prodding, encouragement and the influence of the stronger will 
of the teacher It is hard to make them toe the maik and continue vith 
the lessons until the}' have acquired the method A few of them give 
up the struggle easily and quit after a few s da} s of instruction 

Necessity and willingness to learn aie essential factors This is 
exemplified by a patient aged 29 who was compelled to leain to talk, 
having the responsibility of a family and the necessity of earning a 



Fig 4 — Young Iar\ ngcctomizcd patients 1 iie man is 29 \ears old, the woman 
IS 35 Such patients usualh learn esophageal speech easilv if thei' do not wait 
too long after the operation before beginning instruction Their mcentnes are 
strong, they must earn a liveliliood, and they are uiiwulling to wuthdraw from 
their social environment These patients attack the problem of learning with 
vigor and determination Patients past 60 jears learn without difficulty if the} 
have the desire to do so However, an occasional one, with a well developed 
defeatist attitude, is difficult to train 

livelihood He attacked the problem aggi essively, learned leadily and 
achieved an excellent result In contrast, several patients to w'hom the 
necessity for earning a living was not urgent made very pool progress 
A tremendous amount of patience and a great deal of time aie required 
to teach these patients successfully 

During the last w'eek of instruction the advanced student is encour- 
aged to read aloud from a book He is asked leading questions requir- 
ing lengthy replies He may be required to tell of an incident or 
experience, or some interesting topic may be assigned for discussion 
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He IS encouraged to ramble on \\ithout any interruptions Afterward, 
mistakes are noted and corrected 

Every effort is now made to improve diction, clarity and other 
factors vhich compiise finished speech Patients are urged to practice 
before a mirror to detect an}’- unconscious mannerisms and eliminate 
them They are encouraged to talk to strangers and to make their 
wishes known m lestaurants and shops or wherevei the opportunity 
permits Intonation is stressed and practiced constantly to make the 
speech more pleasant and to avoid am monotonous qualit} The harsh- 
ness which characterizes the early effoits at speech becomes less obvious 
as the patient acquires gi eater facilit}' and the voice more flexibilit)’- 
The best results obtained have been m those patients who began their 
training as early as possible after the operation, acquired the fundamen- 
tals properly and talked constantly m their occupations afterward 
Among my patients I have obseried many remarkable results from 
following this ideal program 

My experience is that women learn to talk after laryngectomy with 
the same ease as men Others ® have stated the belief that they learn 
more readily 

Few patients using the artificial larynx are satisfied with this mechani- 
cal aid, all of them are anxious to discard it, even though they use it 
successfull}'^ The mam objections mentioned by the patients are 1 They 
are conspicuous and become the objects of unuelcome attention 
2 The resulting voice is unnatural and unpleasant and has a mechanical 
quality It is monotonous and does not sound human 3 The arti- 
ficial larynx series as a constant reminder of the patient’s disability 
4 The salivation caused by the instrument is unpleasant 5 When the 
instrument goes out of order or is lost, the patient is helpless 6 Use 
of the instrument and the successful production of speech thereby must 
also be learned This requires considerable time, usually about as much 
as that needed to master esophageal speech 

Occasionally a patient comes with the mechanical lar 3 mx m his 
pocket, never having tried to master its use A great many patients 
were given this mechanical aid at the time of their discharge from the hos- 
pital but were not told about the possibilities of esophageal speech Most 
patients cannot use this instrument successfully without some training 

6 (a) Morrison, W W The Production of Voice and Speech Following 
Total Larj'ngectomy, Arch Otolarrng 14 413-431 (Oct) 1931 (6) Morrison, 

W W, and Fineman, S The Production of the Pseudo-Voice After Total 
Laryngectonrs , Tr Am Acad Ophth 41 631-634, 1936 (c) Stern, H Grund- 

pnnzipien der Sprach- und Stimmausbildung bei Laryngektomierten nebst einem 
neuen Beitrag zum Mechantsmus der Sprache und Stimme derartig Operierter 
Wien khn Wchnschr 33 540, 1920 
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Some of them learn to speak with the artificial voice box by trial and 
error or by following the example of otheis who have acquired the 
method 

My experience has proved that patients wdio use the artificial larynx 
leadily acquire esophageal speech One patient wdio used the artificial 
lar 3 mx very Avell \vas reluctant to meet her formei friends She dis- 
caided this apphante and mastered esophageal speech readily because 
of her intelligence, wnlhngness and application In reply to a recent 
follow-up lettei she stated that she now' talks w'ell w'lthout the artificial 
laiynx but uses it occasional!}' w'hen engaged in a long telephone con- 
versation, as It carries well over the telephone Another patient finds 
that the mechanical laiynx has moie carrying power and can penetrate 
better above the noises of a foundiy w'hich lie supei vises How'ever, he 
uses his newly acquired esophageal speech in ordinary conversation It 
must be remembered that these 2 patients have but i ecently acquired the 



Fig 5 — Use of the artificial larynx Even when this instrument is used suc- 
cessfully the patients wish to discard it The main objections are (1) it is con- 
spicuous and (2) the resulting voice is mechanical and unnatural (See text ) 

esophageal voice, whereas they have been using the artificial larynx for 
a long time 

Another difficulty encountered with laiyngectomized patients who 
wish to discaid this instrument and come for instruction in esophageal 
speech is the fact that if they become discouraged in their early attempts 
at speech they can so easily fall back on this crutch Having relied on 
its use for a varying period and having been able to make their elemen- 
tary wishes known with it, they do not have the same incentive to learn 
as do those persons who have only i ecently been discharged after 
laryngectomy and cannot make themselves understood except by writing 
or by using the unsatisfactory whispered speech 

The artificial larynx is a distraction and a temptation to both the 
surgeon and the patient It should not be tiied until the patient has 
made every effort to develop the voice without it No attempt should 
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be made to use this appliance for at least a yeai It should be reserved 
for those few persons who cannot master esophageal speech for the 
following reasons 

1 Stenosis of the esophagus In lu}'- case 1, stenosis was present 
as a lesiilt of paitial resection necessitated by an extensive caicinoma 
A patient wnth this condition cannot pocket sufficient an in the esophagus 
for the production of esophageal speech 

2 Resection of the cervical portion of the esophagus In my case 2, 
the cervical portion of the esophagus as well as the lar}mx was removed 
for an extensive carcinoma This is a definite indication for use of the 
artificial larynx, since the patient has no other source of air for phona- 
tion than that exhaled through the tracheal opening 

3 Other rare indications In lu}'' case 3 the patient was totally deaf, 
spoke onl}'- Armenian and could not read English Such a patient could 
not learn to use the artificial larynx without the greatest difficulty 

4 Suspected recurrent cracinoma In cases of suspected recmrence 
of cancer, esophageal speech training should not be started The arti- 
ficial larynx ma}'- be used if desiied 

In contrast to the disadvantages mentioned by those who use the 
mechanical larynx, the patient who has mastered esophageal speech ( 1 ) 
is not an object of curiosity, (2) speaks distinctly in a normal way 
and (3) has a voice which is seiviceable and satisfactory for all normal 
activities The voices of some patients aie slightly husky or “throaty,” 
being a little more harsh than the normal However, many patients 
acquire a voice which is surprisingly free fiom any harshness and is 
unusualty clear Fluency of speech improves as perfection in the method 
is acquired As has been stated, the quality of the voice improves 
steadily for about three j'-ears, as has been proved by follow-up recordings 

Tiained patients have been able to pursue successfully their former 
occupations requiring the use of the voice, and many of them use the 
telephone The majority of these persons are able to readjust them- 
selves to their foimer pursuits and social environment in a most grati- 
fying manner 

SUMMARY AND CONCLUSIONS 

Since the principles of esophageal speech are dependent on the 
altered anatomic and physiologic status following laryngectomy, the more 
important characteristic anatomic and plij^siologic facts are reviewed 

The methods of training laryngectomized patients to talk without 
the aid of a mechanical larynx are discussed in detail 

The surgeon’s responsibility should extend beyond the operation and 
should provide for systematic training for the recovery of speech 
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Patients can now be leasonably assured befoie operation that they 
can learn to talk in a normal way after removal of the larynx 

Speech instruction should begin as soon as healing has occurred and 
the ph3'sical condition permits Esophageal speech is acquired rather 
easily at this time, and the development of speech defects and manner- 
isms IS avoided 

It IS urged that all laryngectomized patients first be given the oppor- 
tunity to learn the esophageal method of speech, the artificial larynx 
should be used only as a last resort for the exceptional patient who 
cannot master the esophageal method 

255 South Seventeenth Street 



SARCOIDOSIS OF THE LARYNX 


DAVID L POE, MD 

NEW YORK 


This papei concerns itself in the mam with a report of a case of 
sarcoidosis of the larynx and trachea 

A diligent search of the hteratuie failed to disclose an adequate 
report of imolvement of those organs 

Pinner,^ in his excellent review of the literature on this subject of 
sarcoidosis, mentioned two leports in the foreign and one in the Ameri- 
can literature I examined the latter It was by Longcope and Pierson - 
Their report was as follows “general oedema of epiglottis and laryngeal 
structures ” That statement is of a general clinical nature, furnishing 
no specific information to the lar^mgologist It was made as the designa- 
tion of a clinical finding to account for the hoarseness of a patient suffer- 
ing from generalized sarcoidosis So far as I have been able to 
determine, the history to be given presently is the first report of sarcoid 
nodules m the larynx which includes a record of the results of histologic 
examination of the growths 

Boeck’s ® epochal work, published m 1899, was a study of nontender, 
firm, noncaseating nodules of varied sizes in the skin Boeck named the 
disease sarcoid because histologically the malady resembled the small 
cells of sarcoma Since his publication appeared, numerous clinicians 
have added their observations Information about this disease has 
accumulated disjointedly The condition has been referred to separatel> 
as a disease of the skin, of the bones, of the lymph nodes, of the uveal 
tract, of the parotid gland, of the tear sacs and of other parts The 
varied accounts, while holding to the original groundwork laid down by 
Boeck, have differed in particular details, and as a result several classi- 
fications have followed It is only in comparatively recent years that 
these clinical manifestations have been recognized as different expres- 
sions of a single pathologic process Most \\ orkers consider this disease 
to be tuberculous The dermatologists are perhaps best acquainted v ith 


From the New York Post-Graduate Medical School and Hospital, Columbia 
University, Ser\ ice of Charles M Griffith, M D 

1 Pinner, M Noncaseating Tuberculosis An Anal} sis of the Literature 
Am Rev Tuberc S7 690-728, 1938 

2 Longcope W T , and Pierson J W Boeck’s Sarcoid (Sarcoidosis) Bull 
Johns Hopkins Hosp 60 223-296, 1937 
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It, since the majority of patients seeking the physician’s aid suffer most 
acutely fiom a cutaneous lesion Therefore, literature on dermatology 
carries the most numerous and perhaps the most detailed accounts 
Some highly interesting studies however, can now also be found in the 
hteratuie on tuberculosis While former repoits indicated an imolve- 
ment of only several organs, it is now knowm that all oigans of the body 
can at one time or another be affected 

Though the disseminated sarcoid of Boeck runs a chronic course, 
spontaneous healing of some of the lesions may occur In many cases 
the disease may last foi years It may relapse, involving one organ after 
another In the meantime healing, wuth replacement by i educed pigment 
and atrophic scars of some of the lesions may take place 

Because of the meager personal experience available to the laryngol- 
ogist he IS dependent on the literature for guidance m the recognition of 
this unfortunate disease I shall therefore report in detail the case under 
observation The paucity of the reports m the otolaryngologic literature 
IS undoubtedly due to a lack of acquaintance w'lth this complication 

REPORT or A CASE 

V S, a well nourished, dark-skinned Negress 38 years of age was referred 
bv the New York Skin and Cancer Unit to the larjngologic department of the 
New York Post-Graduate Medical School and Hospital, for laryngeal exami- 
nation because of hoarseness lasting for the past one and a half to two years and 
slowly progressing 

The patient stated that before her present illness her facial features W’ere 
regular , at present, the nose particularly is of the leprous tj pe About eighteen 
years ago she first observed a number of small discolorations of the skin, which 
disappeared in a short time About one year afterw'ard she had a similar attack, 
and the discolorations disappeared that time also About fifteen years ago, 
permanent cutaneous blotches appeared, and though she has been under almost 
constant medical care she has shown no improvement, on the contrary, the con- 
dition has been progressive 

The history was not significant The patient does not know of any tuberculosis 
in her immediate family She is married but has not lived with her husband for a 
number of years and has no children 

The patient’s face, nose, arms and legs and the fingers of both hands around 
the nails, show the characteristic nodules and plaques of Boeck sarcoid The 
dermatologic ailment consists of deep blue or violet cutaneous infiltrations which 
have a sharply defined border and are round or oval, varying m size from that 
of a pinhead to a plaque of 1 to 2 cm in diameter The infiltrations beneath 
the mucous membrane of the mouth and larynx have broad bases The trunk is 
unaffected Many places on the legs and arms show regression, where reduced 
pigmented atrophic spots or scars are located To examining finger tips run across 
them, these spots give the impression of a rubbery induration not much unlike the 
nodules and the plaques themselves 

The alae of the nose show numerous small protruding nodules extending from 
the outside around the lower borders into the skin of the interior, up to but not 
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im Giving tile mucosa The skin of the anteroinferior nasal spine is also involved 
Nowhere are the nodules broken down 

The mouth, pharynx, larynx and upper part of the trachea were examined, 
mirrors being used when necessarj The following conditions were revealed 



Boeck’s sarcoid of the larynx Beneath the epithelial covering, the stroma is 
made up of closely packed epithelioid cells, partly in outlined tubercles, a few of 
which contain giant cells of the Langhans type 


In the mouth, infiltrations have appeared in the roof recentlj They are in the 
midline in the mucous membrane of the hard palate The surfaces of the nodules 
are smooth 

The pharjnx is normal 
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In the larynx, the epiglottis shows numerous nodules of various sizes on the 
outer and the inner surface as well as on the upper border The mucous mem- 
brane covering the nodules is thin and shiny, and broken areas are entirely absent 
The right arytenoid cartilage is slightly enlarged and edematous and reveals slight 
nodulation The aryepiglottic folds appear somewhat thickened, and the false cord 
on the left side is also thickened, but both are without evidence of nodules 
The true cords are normal, with good movement during phonation as well as in 
respiration 

Subglottically, attached to the undei surface of the true cord on the left side, 
an irregularly nodular mass with intact surface protrudes into the lumen of the 
air tube It occupies about one fifth or perhaps one fourth of the free space ot 
the upper part of the interior of the trachea On the anterior and on the posterior 
aspect of the wind pipe, immediately' below the subglottic growth just mentioned, 
are two fleshy' masses, the posterior slightly above the anterior They are of 
irregular, nodular shape and have glistening, unbroken surfaces These masses 
are of such size that if they coexisted on the same level instead of stephke as 
they do, they would probably fill the entire lumen of the trachea 

Results of repeated Wassermann tests of the blood and v'on Pirquet tests, as 
well as tuberculin tests with old tuberculin, have alway's been negative 

The patient’s temperature is generally' normal She suffers no pain Her 
breathing is good, becoming labored onlv when slie exerts herself plnsicaih, as in 
walking upstairs or in hurrying while cleaning her rooms 

This disease is chronic It may last for years Theie is no known 
therapy of value at the piesent time Younger persons are most often 
affected The literature seems to indicate that white people suffer from 
Boeck’s sarcoid more fiequently than do Negroes One would be 
inclined to gather that inference from the fact that more white people 
suffering fiom the disease have been reported than Negroes Yet argu- 
ments to the contrary can easily be adv'anced 

It has been stated repeatedly that the absolute diagnosis of Boeck’s 
sarcoid is possible only by histologic examination The general pathol- 
ogist invariably makes a diagnosis of tuberculosis from a microscopic 
slide A clinical description of the lesion should therefore accompany 
a section given to the pathologist for study 

The report on tissue taken from the epiglottis and from the sub- 
glottic masses of this patient and sent to the department of pathology 
of the New York Post-Graduate Medical School and Hospital of 
Columbia University for histologic examination was as follows 

Sections from all the tissue show the same reaction Beneath the epithelium 
are tuberculoid accumulations of epithelioid cells Within the epithelioid follicles, 
giant cells of the Langhans type can be seen occasionally Necrosis and caseation 
are entirely absent Polymorphonuclear cells and exudative features are also absent 

In this disease, frequently, though not always, the tuberculoid 
accumulations of epithelioid cells are surrounded by a thin layer of 
lymphocytes 
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Some woikers have found acid-fast bacilli in the cutaneous lesions 
and in the nasal secretions The findings, however, are rare None 
have e\er been found in the larjnx The patient has also tuberculin 
anerg}'- The haid, nontender plaques may undergo transformation fiom 
noncaseatmg lesions dining low anergic phases to caseating lesions 
during allerg} 

Since sarcoidosis has come to be recognized as a peculiar type of 
tuberculosis it might be advisable to set down a few rules which will 
serve to help differentiate lar}ngeal saicoidosis from lai}ngeal tubercles 
secondary to pulmonary tuberculosis 

It must be noted that in the patient repoited in this paper the new 
grow^ths located m the epiglottis are lound circumscribed tubercles with 
shining, unbroken mucosa Those below^ the cords are inegular, solid 
grow'ths, the surfaces of wdiich are also intact No inflammation is 
visible The true cords are completely movable The patient does not 
now" suffer any laryngeal pain, noi has she m the past 

In tuberculosis of the larynx secondary to pulmonary tuberculosis 
the lesion is most frequentl} located m the neighborhood of the posterior 
commissure or the mterar} tenoid space While the anterior surface of 
the arytenoid bod) and the ar}f epiglottic fold may also show evidences 
of involvement, the incidence is far less than in the interarytenoid space 
or posterior commissure When the vocal cords are affected for any time 
ulceration appears Edema and congestion occur The patient often 
suffers pain and other discomfort 

The roentgen findings in the chest of this patient are w'orthy of nota- 
tion The results of the roentgenographic examination, which w"as done 
at the roentgenologic department of the New York Post-Graduate 
Medical School and Hospital, were reported as follow's 

Examination of the thorax sliows the total heart area relatively small (the 
trans\ erse diameter being fullv 4 5 cm below the average in normal persons) 
though of normal contour 

There are lymphomatous masses along the tracheobronchial tract, the larger 
and more circumscribed one of these being about 4 cm m diameter and protruding 
just above and to the right of the aortic arch There is, how'ever, further marked 
increase m densiE, again Ivmphomatous, at the hilus and the root, wuth moderate 
secondary root branch and central bronchial thickening The lesion is entirely 
central in origin and extent, with the peripheral lung fields comparatively clear 

Except for a moderate generalized vascularity there is no evidence ot recent 
parenchymatous infiltration or pleural involvement 

Stj ilMARI 

A case of sarcoid of the lar}nx is reported So far as it has been 
possible to ascertain, this is the first complete description of Boeck’s 
sarcoid of the larynx 
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To make this report of practical value to the laryngologist, a derma- 
tologic clesciiption of the infiltiations is also given The loentgen find- 
ings of the chest are presented for such observations may sen^e as 
indications of deeper involvement 

Nowhere is ulceration obscivcd The patient experiences no pain 

745 Fifth A\cnuc 



TREATMENT OF ACUTE LARYNGOTRACHEO- 

BRONCHITIS 


r W DAVISON, MD 

DAI,\ ILLE, PA 


The clinical picture of acute laryngotracheobronchitis is so well 
known that I shall not discuss it Excellent descriptions of the pathologic 
condition have been given by Richards ^ and others There is still lack 
of agreement about the best methods of treatment , I think, therefore, 
that this phase of the subject is most worthy of discussion A disease 
which has an average mortality of 50 per cent certainly deserves con- 
tinued thought and study During the past ten years my associates and I 
have treated 17 patients nith this condition Some of the data con- 
cerning these patients are guen in tables 1 and 2 

There were 2 deaths in our senes of 17 patients The first occurred 
m 1931 A review of the record of this patient indicates that death 
was due to bronchial obstiuction which was not diagnosed and relieved 
by bronchoscopic aspiration The second death was the only one w'hich 
occurred among the 10 patients tieated during 1939 In this patient 
dyspnea developed four days before admission and death occuired five 
hours after admission, apparently from toxic myocaiditis Obstruction 
of the airway was not marked at that time 

Early recognition of this condition and admission of the patients to 
hospitals with adequate bronchoscopic equipment will go far to lessen the 
present mortality rate Too often patients with this disease are admitted 
in a moribund state A hospital admitting 10 such patients early in the 
course of the disease will have a much better mortality record than 
one which happens to admit a like number of patients who are almost 
exhausted, regardless of the therapeutic method used Therefore, I 
believe it is pointless to compare the mortality statistics of one hospital 
with those of another Moreover I do not think that statistical study 
gives much indication of the efficacy of various methods of treatment, 
for the severity of the disease vanes so greatl} This variabiliA is 
dependent on tw'o factors wdnch cannot be accurately measured, viz 
(1) the virulence of the infecting organism and (2) the resistance of 


From the Department of Otolar\ ngologj and Bronchoscopv the Geor/r« K 
Geisinger Memorial Hospital e^corge i 

Read at the Meeting of the Eastern Section of the American Laryngolog.cal 
Rhinologica! and Otological Socieu Pittsburgh, Jan 5 1940 ^ ^ ^ ' 

I Richards, L Further Study of Pathology of' Acute k 

dn..s A„„ Otol, Rh,„ (L Ur,„/47 326-34? 0™ SS 
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the patient Two oiganisms may have the same appearance on the 
cultuie plates and yet differ widely m Miulence If each physician will 


Tadie 1 — Data on Patunis ziith Acute Latyngottnchcob) onchitis Seen 

Defo) e 1930 


Pa tic rit 


Dak 

Trcntiiicnt 

Comment 

Result 

1 

~’>r 

Maj 19 0 

Traelicotoini 

Dei nnmilation on 
)0th iln> 

Recot ered 

O 

2 jr 

Sept 19 1 

'Iradicotonn 

Stipraf,IottIe edema 
death (Ino to oronchial 
ob<5truction 1)> trusts 

Died 

O 

13 jr 

jlarcii 19 9 

Siittion tIiroti),h 
larjiiko^iopt 

Set ere diahetf) 

‘■Lorlet fetir 

Recot ered 

4 

G jr 

Dee 19 -I 

IraeliLotoiin 

Docannulalion on 

Clh da} 

Rccotered 

5 

3 jr 

Pel) 19!') 

Late Irni licotoiin 

D( eamuilation on 

J9th daj 

Rccot ered 

G 

G jr 

\pril ig^G 

IraclK otoiii} 

Pneumonia bronihi 
telacis 

Rccotered 

7 

3 jr 

■March 1130 

Siirtion llirouRli 
larMi(,o«ioiM 

Stnphjlococcic mfee 
tionofJdaj*- duration 

Rccotered 


Tarle 2 — 

-Data on Patients uith -icutt Lai Migotiaclieobi oncliitn 
Dm mg 1930 

Seen 

P itient 

AfcC 

Date 

'Ircatment 

Comment 

Result 

1 

18 mo 

Jan 11 9 

Trachcotomj 

sulfanilamide 

Dccunnulation on 

ISth diij 

Rccot ered 

2 

1 1 mo 

Tan 19 9 

0\} bcn tent 
sulfanilamide 

Croupi cough for 2 
Meets 

Recot ered 

o 

2 jr 

Tan 1939 

Trachcotomt 

sulfamlamiilc 

Dcoannulntion on 

Sth dai 

Recovered 

4 

18 mo 

Ptb 1939 

Oxjbcn tent 
sulfanilamide 

Acute follicular 
tonsillitis 

Rccotered 

5 

11 mo 

Peb 19 9 

Oxjecn tent 

Death 1 hr after 
admission due to toxic 
mjocardais 

Died 

0 

19 mo 

Marcn 19"9 

Trachcotomt 

sulfanilamide 

Dccunnulation on 

21st daj 

Rccotered 


10 mo 

April 19 >9 

O }Kcn tent 
sulfanilamide 

Rapid response to 
carlj treatment 

Rccotered 

s 

14 mo 

April 1939 

Transfusion 

sulfanilamide 

Decrease m leukocj te 
count to 3 000 

Recoycred 

0 

18 mo 

April 1039 

Tracheotomy 

sulfanilamide 

Decannulation on 

Sth daj 

Rccotered 

10 

2 jr 

Sept 1939 

Suction through 
larjngoseopc 

Str tiridans 

Rccotered 


caiefully analyze his own cases in which death occurs better ways and 
means to lower the present mortalitj- rate may be found Vital factors 
necessary for reduction of mortalit} are (1) early recognition of this 
disease by the family physician and (2) constant care m a properly 
equipped hospital 

Tieatment resolves itself into two major divisions (1) maintenance 
of the airway and (2) supportive treatment until the natural defense 
mechanism has Iieen able to kill the invading organisms 
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Removal of gummy tracheal secretions and crusts by aspiration 
through a direct lar}ngoscope is certainl}’^ indicated for those patients 
who have obstruction due to these causes - The procedure must, 
of course be done by some one ^^ho has had good training and experience 
m direct laryngoscop} , so that instrumental trauma will not add to 
the subglottic edema already present 

Too much reliance on suction through a lar}ngoscope or on intuba- 
tion seems to favor tbe derelopment of pneumonia for these methods 
allon secretions to accumulate m the bronchi A tracheotomy dela}ed 
until after the development of pneumonia v ill restore the airw a}^ but n ill 
not remove the pneumonia Unless the air passages are constantl}^ kept 
free of secretions, pneumonia is apt to develop In none of our patients 
treated during 1939 did pneumonia develop, o\\mg I think, to the 
fact that the airwa3'^ was kept free from secretions at all times The 
presence of coarse rhonchi is due to thick gummy secretions which the 
children wnth this disease are unable to cough through the narrow ed sub- 
glottic lar3’'nx I think that if the rhonchi persist tracheotom3'^ is indicated 
to afford drainage, even though subglottic swelling is not sufficiently 
marked to make one feel that tracheotomy is essential to relie\e the 
dyspnea My associates and I ha\e not used helium and ox3"gen as 
advocated b3' Kernan and Barach ® Their report makes it obvious tliat 
this method is a satisfactor3 w a} of rehe^ mg d} spnea m some cases I 
do not think, however that it is a substitute for tracheotom3r for the 
purpose of drainage m those patients who have much accumulated 
secretion in the trachea and major bronchi In almost every one of our 
patients requiring tracheotom3 , large amounts of thick, tenacious 
mucopus were aspirated through the bronchoscope inserted just before 
tracheotom}' 

Farber * pointed out that infection in these cases spreads from abo\ e 
dowmvard It is m3 belief that this is largel3 because of retention of 
secretions 

When subglottic edema has progressed far enough to cause serious 
obstruction, one has the choice of intubation or tracbeotom3'^ Intubation, 
as pointed out b3' Richards ^ Jackson and Tackson ® and others ' has 

2 Tolle, D M Croup Anahsis of Three Hundred and Fortj-Four Cases, 
Am J Dis Child 39 954-968 (:Mai) 1930 

3 Kernan, J D , and Barach, 4. L Role of Helium in Cases of Obstructs e 
Lesions in the Trachea and Larjnv Arch Otolarjng 26 419 (Oct) 1937 

4 Farber, S Pathologic Report in Richards ^ 

5 Richards, L Fulminating Lar\ng -Tracheo-Bronchitis, Ann Otol , Rhin 
& Larjng 42 1014-1040 (Dec) 1933 

6 Jackson C, and Jackson, C L Acute Laringotracheobronchitis J \ 
M A 107 929-932 (Sept 19) 1936 

7 Brennemann J Clitton, W 31 Frank A and Holinger P Acute 
Larjngotracheobronchitis, 3m J Dis Child 55 667-695 (April) 1938 
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several diawbacks Tracheobronchial secretions are apt to accumulate 
below the intubation tube and if not removed by bronchoscopic aspiia- 
tion may well lead to development of bronchopneumonia The presence 
of the intubation tube may cause pressuie necrosis resulting m cicatricial 
stenosis of the larynx Tracheotomy obxiates both of these possibilities 
A leisurely tiacheotomy can be done after insertion of a 3 5 mm 
bionchoscope Tiacheobronchial secretions may then be removed by 
suction through a catheter Should crusting occur, the crusts may be 
lemoved by means of suction tube or forceps through a 3 5 mm 
bronchoscope inserted through the tracheotomy fistula One aigument 
offered by those ® who advocate intubation rather than tracheotomy 
has been the fact that crusting tends to occur after tracheotomy because 
the inspired air has not been moistened by passage through the nose 
My co-workers and I have been able to overcome this difficulty by the 



Fig 1 — Diagram of cross section of the mechanical humidifier used m treat- 
ment of acute laryngotracheobronchitis 

use of a well humidified oxygen tent All authors ® agree that high 
humidity is desirable The temperatuie of the air surrounding the 
patient is also worth considering In the past we used a steam-humidi- 
fied croup tent This produced a temperatuie of 90 or 95 F and made 
the children uncomfortable and anxious to get out of the tent The 
cool air of an oxygen tent has been advised as one means of reducing 
the subglottic edema occasionally resulting from the use of the broncho- 

8 (fl) Nefifson, A H , and Wishik, S M Acute Infectious Croup A 

General Study of Acute Obstructive Infections of the Laryn-v, Trachea and 
Bronchi, with an Analysis of Seven Hundred and Twenty-Seven Cases , II Acute 
Non-Specific Infectious Croup, J Pediat 5 617-641 (Nov ) 1934 (b) Baum, 

H L Acute Laryngotracheobronchitis, JAMA 91 1097-1102 (Oct 13) 1928 

9 (o) Richards! (b) Brennemann and others ^ (c) Holinger, P H, and 

Andrews, A H Laryngotracheobronchitis, Southwestern Med 22 174-178 (May) 
1938 
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scope in treating very young children It seems reasonable to think that 
to employ cool moist air in treatment of this disease rather than warm 
moist air might tend to reduce the mucosal edema in patients with 
this condition, even though much of the obstruction is due to inflam- 
matory infiltration of the conus elasticus By the use of the humidifier 
shown in figure 1, my associates and I have been able to maintain a 
relative humidity of 95 per cent while the temperature of the tent 
remained at 68 or 70 F We previously nere able to achieve these 



Fig 2 — The humidifier modified so that it can be used to moisten the air of the 
canopy of an oxygen tent 

atmospheric conditions by use of a steam-humidified oxygen tent 
driven by a motor, but this apparatus was inefficient, for the steam 
caused rapid melting of the ice in the ice compartment We have 
adapted the mechanical humidifier as shoun in figure 2 so that it has 
both an lnflo^\ and an outflow tube connected with the canopy of the 
OX} gen tent This apparatus is efficient, for it recirculates and rehumidi- 
fies the air m the tent canopy By tins means it is possible to build 
up quickly and to maintain a relative humidity of 95 per cent The 


10 Alade bi the A C Gilbert Co , New Haven, Conn 
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temperature of the an can be varied by regulating the speed of the motor 
of the oxygen tent without alteiing the relative humidit}^^ One can be 
suie of the lelative humidit}' onl}^ by the use of a wet and dry bulb 
thermometei Some of the dial type instruments for measuring humidity 
that are on the market at present aie inaccurate and register slowly 

Instillation of a solution of sodium bicarbonate or sodium chloride 
thiough the tiacheotomy tube has been advocated as a means of soften- 
ing tracheal ciusts which form after tiacheotomy We have not found 
It necessai}^ to employ these substances since we have been using a 
humidified tent 

Postuial drainage has been advocated as a helpful method of 
treatment The tracheobionchial secretions of the patients treated m 
this clinic have been so viscid that it is difficult for me to see how gravity 
could have much effect on the evacuation fiom the air passages Intro- 
duction of staph 3 'lococcus bacteriophage through the tracheal cannula 
has been recommended for patients witb staphylococcic infection I 
have had no experience uith the use of this method, but it seems rational, 
and tbe cases cited bear out tins point of view 

It is generally agieed^^ that rest is an important factoi in the 
treatment of childien with acute laiyngotracheobronchitis This means, 
of course, that the patient should be disturbed as little and as infre- 
quently as possible for the various examinations and treatments and in 
the routine nursing care How much dyspnea is too much is a question 
difficult to answer, but when in doubt I have decided in favoi of early 
tracheotomy The children in these cases do not die as a result of a 
pioperly pei formed tracheotomy, but some of them ceitamly die if it is 
delayed too long Post-tracheotomic bronchoscopy for the removal 
of obstructing ciusts has m some instances been objected to on the 
ground that the patient was too sick to toleiate the procedure Obvi- 
ously a child with obstruction of the airway cannot rest, for he is using 
all his accessor}^ muscles of respiration According to the experience 
of my associates and myself, the use of the bronchoscope for the 
removal of ciusts when necessarj^ is well tolerated and produces piompt 
relief from the dyspnea In the management of these children we 
maintain the bronchoscopic equipment m constant readiness at the 
patient’s beside , thus, if obstruction occurs it is necessary only to lay 
the child across the crib and insert a 3 5 mm bronchoscope through 
the tracheotomy fistula The soft tissues around the fistula do not 
become infected despite repeated use of the bronchoscope Before we 
learned to use a humidified tent one of our 18 month old patients 

11 GallowaA, T C Postural Treatment of Acute Laryngotracheobronchitis, 
J A M A 112 1566-1569 (April) 1939 

12 Evans, AI G Acute LarMigo-Tracheo-Bronchitis, Ann Otol , Rhin 
S. Larjng 48 216 (Alarch) 1939 

13 (a) Brennemann and others " (6) Jackson and Jackson o 
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required 27 bronchoscopic procedures tor lemoval of crusts This child 
had no infection aiound the fistula and made a complete and satisfactory 
recovery 

A well trained special nurse must be constantly in attendance and a 
bronchoscopist on call day and night, m order adequately to care for 
the sudden emergencies that so frequently arise in these cases 

High fluid intake is another therapeutic factor emphasized by all 
authois^'^ In the experience of my associates and myself, gavage has 
been a satisfactory method of giving fluid, and it exhausts the patient 
less than the use of subcutaneous or intravenous methods We give 
10 ounces (300 cc ) every four hours to 18 month old children We 
believe that the child is receiving enough fluid if the specific gravity 
of the urine is kept below 1 015 

More about the mechanism of natural resistance to these infections 
needs to be known, as well as how to increase it rapidly Specific anti- 
serums have been suggested, but according to Zinsser, Enders and 
Fothergill antibacterial streptococcus serums in treatment ot other types 
of stieptococcic diseases are not dependable Recent leports^® indicate 
that staphylococcus antitoxic seiums are effective in cases of other tvpes 
of staphylococcic infections Some means of increasing passive immunity 
rapidly is badly needed for childien suffering with this disease 

Chemotherapy naturally suggests itself In the cases encounteied m 
the clinic, in wdiich Str haemolyticus was the infecting organism, the 
bacteriostatic effect of sulfanilamide seemed to lessen the severity and 
shoiten the course of the disease 

Transfusion may raise the immunity rapidly by supplying non- 
specific complement and opsonins We use tliem whenever there is 
seveie anemia or wRen the clinical pi ogress is not satistactory 

Various drugs have been advocated foi the treatment of these 
patients Expectorants, such as ipecac and ammonium chloride, have 
been suggested It is my belief that any slight benefit produced by such 
drugs IS far outw'eighed by their tendency to cause nausea and vomiting 
These, of course, aie serious complications m an infant wdiose gastro- 
intestinal tract is aheady upset by toxemia due to the infection Since 
rest is such an important factor, sedatives or even narcotics might at 
first thought seem reasonable, yet most authors agree that the use of 
these substances is contraindicated ^ Restlessness is one of the out- 
standing signs of ail hunger and should be tieated by restoration of 


14 (a) Richards s (6) Jackson and Jackson® 

15 Zmsser, H , Enders, J F , and Fothergill, L D Immunity, Principles 
and Application in Medicine and Public Health, New York, The Macmillan 
Companj, 1939, p 613 


16 Baker 
lococcemi i I 


L D and Shands, A R Jr Acute Osteom\ehtis with Stanhv- 
\ M A 113 2119 (Dec 9) 1939 ‘ ^ 
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the airway rather than by administration of opiates Atropine or bella- 
donna may tend to dry up secretions, but b}' doing so it thickens them and 
renders their expulsion from the tracheobronchial tree more difficult 
If the maximum data concerning the bacteria in patients with this 
condition are to be secured, it is essential that specimens for culture 
be obtained from the interior of the trachea, either through a laryngoscope 
or through a bronchoscope Contamination of the specimen b}'- oral 
secretions will be misleading The aspirator with collector attached 
shown in figure 3 is a laryngeal length modification of the Clerf aspiiator 
It affords a satisfactory means of clearing the trachea of secretions 
and at the same time provides an uncontaminated specimen for culture 
Of the 10 patients treated during 1939, 9 had cultures made on blood 
agar plates Of the 5 cultures made from throat swabs, 4 showed 



Fig 3 — Laryngeal length aspirating tube with collector attached 

colonies of Str haemolyticus and Staph albus, while 1 showed only those 
of Staph albus, of the 4 cultures of tracheal secretions, 3 showed a 
pure growth of Str haemolyticus and 1 showed Str viridans Matei lal 
from both throat and trachea showed no diphtheria bacilli in cultures on 
Loeffler’s medium It is the practice of my fellow workers and myself to 
use sulfanilamide routinely for these patients until the report on the cul- 
ture IS made on the following day and then to discontinue the use of the 
drug if hemolytic streptococci are not present 

The following case report will serve to illustrate some of the factors 
which I believe are important in treatment of this disease, and from 
it may possibly be deduced what each factor m treatment can be expected 
to accomplish 
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REPORT or A CASE 

A well nourished 18 month old boy was admitted to the hospital with the chief 
complaint of difficulty in breathing His symptoms began with a croupy cough 
only twenty-four hours before admission The cough and dyspnea became pro- 
gressively worse until the time he was admitted The temperature had been 
high the night before, but on admission the temperature was only 101 F , the 
pulse rate 128 and the respiratory rate 22 Results of the examination of ears, 
nose and throat were essentialb' normal The cough was croupy, and the inspira- 
tory stridor characteristic of subglottic swelling was observed There was only 
moderate inspiratory retraction of the soft tissues around the clavicles and in 
the epigastrium The chest was resonant throughout, and there were no rales 
The child was placed in a steam-humidified oxygen tent and given 5 grains 
of sulfanilamide (0 32 Gm ) every four hours A transfusion was given because 
the blood count showed moderate anemia For the first three days the patient 
was fairly comfortable, he took fluids well and had no toxic symptoms from 
the sulfanilamide The croupy cough continued, but the temperature did not go 
above 101 F On the third day for no apparent reason the temperature jumped 
to 103 F and the dyspnea became so marked that a tracheotomy was performed 
Direct laryngoscopic examination just prior to tracheotomy showed marked 
swelling and induration of the subglottic tissues It was necessary to use consid- 
erable pressure to introduce a 3 5 mm bronchoscope, a fact indicating that the 
swelling was due to inflammatory infiltration of the conus elasticus and not to 
simple edema The tracheal mucosa was red, and the trachea contained a 
moderate amount of fluid mucopus The culture from this showed a pure growth 
of Str haemolyticus The temperature dropped to normal the day following 
tracheotomy There was no crusting, for the tracheal secretions remained fluid 
at all times 

Dr Hawley’s roentgenographic report after tracheotomy was as follows 
“There is a great deal of moisture irregularly distributed throughout both lungs 
The appearance is that of a suppurative bronchitis ’’ 

The cannula was removed without difficulty on the third postoperative day, 
and the child left the hospital in good condition on the eighth postoperative day 

Comment — This child was admitted early in the course of the 
disease According to present standards he had the best of treatment, 
and yet tracheotomy was not avoided The use of sulfanilamide and 
transfusions were not sufficiently effective in preventing inflammatoi}'^ 
swelling of the conus elasticus to avoid tracheotomy The humidified 
atmosphere of the tent was effectn'^e in preventing crusting after 
tracheotomy At no time was it necessary to instil a sodium bicarbonate 
or a saline solution through the tracheal cannula Pneumonia, septicemia 
01 other complications did not de\elop, possibly because of administration 
of sulfanilamide 

CONCLUSIONS 

Direct laryngoscopy is essential for accurate diagnosis 

Sulfanilamide is of therapeutic benefit when Str haemolyticus is the 
infecting organism 
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Subglottic edema is less maiked if the patient is kept in cool moist 
air rathei than m warm moist an 

The use of atropine and of sedatnes is contiaindicated in the treat- 
ment ot this disease 

The development of pneumonia can usuallv be pie\ented if treatment 
IS begun eaily and if the bronchi aie at all tunes kept patent by lemoval 
of becietions and obstiucting ci lists 

Bionchoscopic equipment is essential for the management of patients 
with this disease 

Tracheotomy rathei than intubation is indicated when obstructne 
symptoms become marked 

The mortality foi this series of 17 cases was 117 per cent 



Case Reports 


ACUTE ANTRITIS COMPLICATED BY OPTIC NEURITIS 

E R Haecett, M D , AND H C Ernsting, M D , Springfield, Ohio 

We wish to report the following interesting case of acute antritis 
complicated by optic neuritis 

A white girl aged 19 years was referred to one of ns (H E) on Dec 14, 1939 
by an optometrist She complained of hazy vision in the left eye, amounting at 


Before Irrigation of the Antrom 
Z.E HE 



"r t ^ 


After Irrigation of the Antrum 
I^E RE 



The visual fields before and after irrigation of the antrum In the lower figure 
the broken line represents the border of the field for a blue object and the dotted 
line that of the field for a red object 

times almost to blindness One month preiiouslj she had a cold, which caused 
her left cheek to become sore and painful Five days before her admission this 
pain and tenderness had extended to the lower margin of the left orbit, and the 
hazi Msion had become more noticeable Ophthalmologic examination revealed a 
contraction in the left peripheral field, shown in the figure, and an initial refrac- 
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tion of 20/15 m the right eye and 20/60 in the left The patient was wearing a 
plain — 50 sphere in each eye Tenderness along the lower margin of the orbit 
was the only other positive finding The optic disks were normal The patient 
appeared to be emotionally stable She w'as referred to the otolaryngologist 

Two days later she appeared for the otolaryngologic examination (by E H), 
stating that the condition w'as much w'orsc There was tenderness in the left 
canine fossa, and transillumination re\ealed dulness of the left antrum The tonsils 
w^ere small and not markedlj inflamed Trocar irrigation of the left antrum was 
immediately earned out A small amount of light mucopurulent material was 
recovered The patient returned for a check-up bj' the ophthalmologist three 
hours later, and the vision at that time was 20/15 bilaterally without correction 
The visual fields were normal in form and color, as shown in the figure 

No fuithei tieatment was given, and the patient has remained well 
The notable features, because of which we have reported this case, were 
(1) the sparsity of ocular signs othei than that of the visual field, (2) the 
antral location of the cause, (3) the speed of recovery and (4) the sim- 
plicity of treatment 

First National Bank Building 



Clinical Notes; New Instruments and Technics 


DENTAL MOLDING COMPOUND CAST AND ADHESIVE 
STRAPPING IN RHINOPLASTIC SURGICAL 
PROCEDURE 

Gustave Aufricht, D , New York 
Associate Clinical Professor of Surgen, New York Post-Graduate Medical 
School and Hospital, Columbia University 


Joseph of Berlin, father of modern nasal plastic surgery, did not use a cast 
after rhinoplastic operations In fact, he was in the habit of dressing the nose wnth 
but a few thin pads of gau 2 e gently kept m place with adhesive tapes In order 
to protect the undermined and traumatized skin from necrosis through pressure, 
he insisted on the dressing’s being light ztnc cut Hanch (as a breath) 

For a number of years I emploved this technic with satisfaction There was 
one circumstance, though, which made me consider the application of pressure, 
namely, occasional hematoma formation beneath the undermined skin Usually 
the hematoma was absorbed without ill effect Sometimes, however, it proved to 
be a hotbed of infection The nasal cavities can never be rendered completely 
aseptic, and disintegrating blood is a good culture medium for infection In an 
effort to eliminate this hazard, the only solution was found in the application of 
pressure to prevent hematoma formation 

Cotton-roll and cork-adhesive plaster bandages, copper, lead, and other metal 
plate splints, Joseph’s nasal clamp and similar devices have been applied for 
this purpose While pressure can be provided by all, some are bulky and cumber- 
some and others afford partial pressure only or are too rigid or too laboriously 
applied A metal plate covers the entire nost, constituting a more comfortable 
splint than does the cotton roll The metal, however, does not fully adapt itself 
to the detailed contour of the nose It therefore seemed to me that there was a 
need for a more accurately fitting and safe cast which would be easy to apply 
and comfortable to wear 


Searching for material, in the early part of 1927 I tried dental impression 
compound (Stent's mass or mold) So far as I know, no one had previouslv used 
Stent’s mold for this purpose This compound, which contains gums, waxes and 
resms, is hard and rigid at body temperature, becoming plastic at about 130 F 
(55 C ) The nose was covered with a thin cast which extended to the forehead 
(fig \A) To prevent cutaneous irritation through direct contact between 


compound and skin, a soft flannel lining was applied to the cast, which made it 
still gentler in its effect The flannel also absorbed the perspiration of the skin 
thus rendering the cast more comfortable for prolonged wear The effect was highly 
satisfactory Postoperative hematoma w'as eliminated, and infection was considerably 
decreased The compound proved an ideal material for a light, easily fitting cast 
Owing to its soft consistency while warm, it adapts itself exactly to the minute 
contour of the nose, thus assuring even pressure If extreme edema should result 
the cast IS not too rigid to expand and will prevent ill effects from undue pressure 
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In addition to eliminating postoperati\e hematoma, the cast has these additional 
favorable effects 

1 It keeps the mobilized nasal bones and cartilages m closer approximation 
during the process of healing, preventing their separation by edema This greatH 
increases the chances of the attainment of a narrow nose 

2 In the case of an operation for twisted or deflected nose, the cast supports 
the nose m the desired position during healing 

3 In cases of recent fractures of the nose, after resetting, the cast is \aluable 
for support and for retaining the fragments m place When pressure is needed 
on one side onh, a half splint mav be applied to the side of the nose (fig IB) 
In a few instances I have used narrow compound splints inside the nose to ele\ate 
the depressed fragments 

4 After operations on a s iddle nose, a ring-shaped cast is often useful in 
keeping small transplants in place (fig 1 C) 



Fig 1 — A, cast used after rlimoplastic procedure mvohmg bone work B, 
half cast for side pressure, as used for a fractured nose after resetting of lateral 
displacement C, cast with a central opening for fixation of a graft m a saddle 
nose 

5 If traction is necessary m case of lengthening the nose, the lower edge 
of the cast can be extended for the fixation of traction sutures or adhesne tapes 

6 In cases of moderate depression of the cartilaginous dorsum due to retraction 
of the medial edges of the upper lateral cartilages, after these are severed from 
the septal cartilage the cast supports them in an erect position, partly abo\e the 
septum, thus correcting the depression (spontaneous superposition of the upper 
lateral cartilages over the septum) 

In addition to those advantages, the cast also proaides protection during healing 
against trauma and against the touching or hitting of the nose during sleep 

Since 1927 I have emplojed this method m over 3,000 cases wuth full satis- 
faction I have also demonstrated it to others, and I have been gratified bj its 
wide acceptance here and abioad In 2 cases I have observed small cutaneous lesions 
develop under the cast, m 1 instance on the side of the nose and m the other at the 
tip In neither case did the condition appear to be due to pressure necrosis , it w'as 
caused by acne pustules which, being unable to dram, extended sidewaj s, destro^ mg 
the neighboring tissues For the prevention of this occurrence the skin should be 
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carefullj examined before the operation, and if there are any signs of acne or 
other infection the operation should be postponed until the cutaneous lesion has 

cleared up 

techmc of applying the molding compound for the cast 

Before the application of the cast, it is important that no blood should be left 
collected in the undermined spaces It should be gently squeezed out, especially on 
the sides At this point, it may be mentioned that not only blood but also sawdust, 
loose bone and cartilage debris should also be carefully removed, because (1) such 
debris influences the shape of the nose if it collects in abundance, and (2) m 
case of infection it acts as foreign matter, delaying healing until it is decomposed 






Fig 2 — “Spoon” and "sweeper” for the removal of debris and sawdust 



Fig 3 — Immersion of Stent’s mold m hot water to render it pliable 


and eliminated For the removal of debris and sawdust I use a “spoon” and 
“sweeper” (fig 2) 

There are molding compounds which melt at higher, and some which melt 
at low’cr, temperatures The ones with a higher melting point are preferable 
because thej constitute a harder and lighter cast Although it is a minor point, 
It IS worth mentioning that red compound should be avoided since lay people some- 
times mistake it for an exposed wound The cast should be applied after the 
operation is completed and the nostrils are packed Before use, the compound may 
be kept in a solution of mercury bichloride to sterilize its surfaces Sterilization, 
however, is not absolutelv necessarv, since the cast does not come in contact with 
vv ounds 


The compound is furnished in plate form, one plate being usually sufficient to 

of aS to 60 C (131 to 140 F ) for twenty-five to thirtv seconds, when it becomes 
oft and pliable (fig 3) Taken out of the gauze, it is molded and pressed over 
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a piece of flannel until it is not more than 2 or 3 mm thick Lined with flannel 
(fig 4 A), the plate is trimmed to quadrangular shape, the upper end being made 
narrower than the base, and is placed on the nose with the flannel next to the 



Fig 4 — Photographs showing (A) the cast lined with flannel, (B) the cast 
111 situ without adhesive tapes and (C) the cast held in place with adhesive tapes 


skin It covers the nose from the forehead to the tip, extending laterally to the 
cheeks The sides are cut to allow clear vision and freedom of the eyelids (fig 4 B) 
The soft cast may be gently pressed against the nose with a wet, hot gauze pad 
to make it fit evenly Cooled with a gauze pad soaked in ice water, it sets in a 
few seconds 
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The cast is held in position with moderate pressure by a few adhesive tapes spread 
across to the cheeks and the forehead (fig 4 C) A triangular piece of sterile 
gauze pad is attached in front of the nostrils with adhesive tape The pad is 
removed after twentv-four hours The cast remains on the nose for seven or 
eight da>s It is not advisable to remove it either for cleaning or for checking 
the result Soiled adhesive tapes may be covered with clean ones for the sake of 
better appearance 

Open wounds, lacerations and skin sutures often render the use of a cast, 
if not impossible, at least difficult However, if they are not too extensive, pro- 
vision can be made by openings on the cast for approaching and treating such 
areas Otherwuse the cast should be worn for only a few da^'s instead of a week 
If there is any infection or extreme irritation of the skin, the cast must naturally 
be removed earlier 

After the cast has been worn for a week, the skin is sometimes irritated, itchy 
or covered with superficial pustules Exposure to air or the application of mild 
astringents or calomine lotion will clear the condition within a few davs 



Fig 5 — Drawings to illustrate the use of (H) adhesive strapping to fixate the 
remodeled tip and (E) a metal mirror for the control of symmetry 

ADHESIVE STRAPPING FOR THE TIP OF THE NOSE 

In operations to narrow the tip of the nose, the continuity of the horseshoe- 
like cartilages of the tip is broken, and the crus mediate and the crus laterale become 
separated from each other The free crura are suspended onlj by the surrounding 
soft tissues, so that their iiosition becomes unstable These small and narrow 
pieces of cartilage are easily separated by edema and blood or may slip into 
faultv position The external effect of their separation and subluxation ranges 
from grooves on the skin to bulkiness, asymmetry and distortion of the tip 
of the nose, the alae and the nostrils 

Encouraged by the good effect which the cast had in supporting the nose, I 
attempted also to fixate the remodeled tip In order to protect the loose cartilages 
from dislocation, I applied an adhesive loop around the tip by strapping it with 
two strips of adhesive tape to Va inch (0 6 to 0 9 cm ) wide One adhesive tape 
supports the tip from below, running across the under surface to the sides of 
the nose, while the other is laid across the tip about the height of its upper margin 
Thus an adhesive loop is built about the tip, to which it gives a firm support 
(fig 5/1) To allow the skin to shrink, the tape across the tip is lined with 
inverted adhesive tape /a to H mch (1 3 to 1 9 cm ) long, which prevents it from 
adhering to the skin 

In applving the adhesive strapping, the surgeon must be certain that the loose 
cartilages are in good apposition and that both halves of the tip are even For 
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the control of symmetry, I employ a sterile metal mirror (fig 5 5) The mirror 
picture at times reveals as\mmetij' or imperfections not noticed m a direct view 
Before the adhesive strapping is applied, the nostrils are gently packed with 
strjphnon gauze covered with petrolatum The strvphnon acts as a stvptic, 
minimizing postoperative bleeding, while the petrolatum prevents the gauze from 
adhering to the wound and can easilj be removed the next dav The adhesive loop 
must not be too tight to allow for postoperative edema Otherwise the straps 
ma> cut into the skin, causing conspicuous scars Like the cast, the strapping is 
left on the tip of the nose for seven or eight davs 

103 East Eightj -Sixth Street 


IMPROVED INSTRUMENTS AND POSTOPERATIVE SPLINT 
FOR NASAL PLASTIC OPERATIONS 

Combined Chisel and Periosteal Elevator, Postoperative Nasal 
Splint, Forceps for Cartilage Transplants 

Louis AI Plarlmax, MD, Nrw York 

AN improved chisel 

This instrument is a combination of a periosteal elevator and a chisel, joined 
at an angle of 65 degrees Bv means of this chisel the periosteum is lifted and 
the bone cut in one operation In addition to lifting the periosteum the elevator 
protects the «kin from possible mjurj by the chisel The part of the instrument 
which lifts the periosteum is of sufficient thickness to make it easily felt by the 
fingers through the overling skin The periosteal elevator thus serves as the guide 
for the direction of the chisel The acute angle formed bv the chisel and the 
elevator engages the bone and prevents the instrument from slipping in and out 

The instrument is used as follows small incision is made in the vestibule 
cf the nose near the lower border of the apertura piriformis The chisel is inserted 
through this incision, and the nasal process of the maxillary bone is engaged in 
the angle of the chisel The periosteal elevator is felt on its course under th-* 
periosteum with the fingers of the left hand while the chisel is guided with the right 
hand To cut the bony arch of the dorsum of the nose, the chisel is placed on each 
side of the median line and manipulated as just described Like other chisels, this 
chisel should be sharp and used as a cutting edge otherwise splintering of the 
bone occurs 

The use cf this chisel reduces trauma and ecchvmosis and facilitates the bone 
work of the nasal plastic operation 

AN IMPROVED POSTOPERATIVE NASAL SPLINT 

A postoperative splint should meet the following requirements 

1 It should make uniform contact with the skin covering the part operated on 
and adequately compress the tissues to prevent bleeding or the formation of a 
hematoma 


From the Ear, Nose and Throat Service of the New York Polyclinic Hospital 
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A 





F'S 1 Combined chisel and periosteal elevator A, side view' showing cutting 
edge of the chisel, periosteal elevator and acute angle for engaging the bone , 
B, anterior view , C, anterior view enlarged, and view showing the bone 
engaged in the angle of the chisel as well as the periosteal elevator felt through 
the skin with the index finger of the left hand w'hile the chisel is guided with the 
fingers of the right hand 



Fig 2 -Improved postoperative nasal splint A, soft metal cut to pattern 
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2 It must at the same time be sufficiently pliable to avoid any possibility of 
interference with the circulation or of injury by pressure even if excessive swelling 
should occur 

3 It should fit snugly from the glabella to tbe tip of the nose, arching into the 
depression at the root of the nose 

4 It should fit close to the eyes without interfering with the movements of the 
evelids or diminishing the comfort of the patient 

5 It should extend about y& inch (0 3 cm ) beyond the line of the cut bone on 
each side 

6 It should be smooth, light of weight and not bulkj or cumbersome 

These requirements are adequately met by a nasal splint made as follows 

Air chamber sheet metal of medium weight (obtainable at dental supply houses) 
IS cut after a pattern made for each individual patient This is then cut on each 
side in SIX or eight places with a pair of shears, a line of about inch (0 64 cm ) 
being left uncut m the middle The splint is now arched from above down and 
from side to side, to the approximate form desired It is then completely covered 
with adhesue plaster on both sides The splint is molded on the nose with the 





Fig 3 — Forceps for cartilage transplants A, view of the four-bladed forceps 
showing the prongs of the outer blades as well as the perforations in the inner 
blades, and B, the forceps shown with a cartilage graft in the inner blades secured 
bv the prongs of the outer blades 

fingers until every part is fitted snugly It is then fixed with strips of adhesive 
plaster 

FORCEPS FOR CARTILAGE TRANSPLANTS 

The unpleasant experience of hanng a carefully shaped cartilage graft slip 
away and become unfit for use in operation often results from the use of a flat- 
bladed forceps for manipulating the cartilage If a toothed forceps is used, the 
cartilage tends to stick to one of the teeth and is usually pulled out of the under- 
mined pocket prepared for the graft as the forceps is withdrawn 

To eliminate these difficulties a forceps has been devised which has two inner 
and tw'o outer blades Each of the outer blades has two small prongs which pass 
through perforations in each of the inner blades The cartilage is held in the 
grasp of the inner blades and is secured by the prongs of the outer blades When 
the forceps is opened, the prongs retract through the perforations of the inner 
blades and the cartilage is released at the desired place 


225 West Eighty-Sixth Street 



Progress in Otolaryngology 

Summaries of the Bibliographic Material Available 
in the Field of Otolaryngology 


THE PARANASAL SINUSES 


SAMUEL SALINGER, MD 

CHICAGO 


The literature for the past year seems to indicate a more noticeable 
interest in diagnosis than heretofore It is apparent that increasing 
knowledge of the physiology of the mucous membrane together with 
observations on the failure of therapy m a certain proportion of cases 
accounts foi the desire to know more about the underlying pathogenesis 
of sinus disease together with the reaction of the tissues to endogenous 
as well as exogenous influences Procedures which will aid m the evalu- 
ation of the degree and extent of the disease under obseivation are being 
studied with keen interest, and there is still much room for advance in 
this field Planography or body section roentgenography is coming to 
tlie foie and will undoubtedly play a new and helpful role in futuie 
diagnosis 

ANATOMY AND EMBRYOLOGY 


Baueimeistei ^ based his studies on sagittal sections of anthropoid 
skulls, employing the material in the Kiel Anthropological Institute and 
the Museum of Lubeck, in Germany He points out that many authors 
from Zuckerkandl down have shown a close relationship between the 
frontal sinus and the olfactory oigan Zuckerkandl, for instance, divided 
the sinus into two paits (1) the pars nasalis, which in the animal is 
occupied by the olfactory organ, and (2) the pars frontalis, which is the 
true frontal sinus or hollowing out of the frontal bone Parelh, on the 
other hand, failed to agree with this hypothesis, claiming that the pars 
nasalis is not a true pneumatic space, being merely the posterior superior 
poition of the regio olfactoria which is ethmoid in origin and projects 
forward into the nasal cavity Bauenneister finds marked differences 
in tlie sinus architecture of various members of the monkey tribe as 
follows 1 The frontal sinus is found regularly in the chimpanzee and 
the gorilla, but wide variations m size may occur with differences in 


1 Bauermoster, W Die Pnetimatisierung des Schadels bei den Anthropoiden 
und dem Gibbon und ihre Bedeutung fur die menschliche Abstammungslehre 
Ztscbr i Morpbol u Antbropol 38 90 1939 ’ 
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age and sex Also, theie is consideiable vanability in the position of 
the sinus, so that it may communicate directly with the nasal chambers 
or indnectly by way of the other sinuses 2 There is no ethmoid 
labyimth m the goiilla, and the frontal sinus empties directly 3 In the 
oiang-utan the fiontal sinus seems to develop fiom a prolongation of 
the antrum [Vestiges of this stiuctuie may be found m man in the 
form of a fiontomaxillaiy canal SS ] 4 In the gibbon the sphenoid 
sinus piedommates, extending fai foiward to communicate diiectly with 
the fiontal sinus 5 A tiue ethmoid labyimth is present only in the 
chimpanzee Numeious othei data aie presented which should be of 
value to students of compaiativc anatomy 

Accoidmg to Beinfeld,- Witmaak’s tbeor}' of aiiested pneumatiza- 
tion on the basis of infantile infection is not applicable to the sinuses 
except, pel haps, the fiontal, which develops after the infantile stage 
He claims that considering the vast number of infants who suffer 
fiom colds and nasophaijngitis it is surprising that so few later in life 
show any evidence of ai rested development of the sinuses He cannot, 
therefore, subset ibe to the theorj that the pneumatizing po%\er of the 
mucosa is amenable oi sensitive to exogenous influences An an example 
he cites the case of a hydrocephalic idiot with chionic maxillaiy sinusitis 
who in his eighteenth yeai had a well developed maxillary sinus, also, 
a case of congenital syphilis with infantile nasal infection in which the 
pneumatizing pi ocess was not hampei ed The same applies to diphtheria 
With legard to ozena, in which the maxillaiy sinuses are fiequently 
small, with thick bony walls he presents these aiguments 1 Ozena 
has not been pioved to be a piimaiy infection 2 More patients with 
ozena have been observed with fully developed sinuses than otherwise 
3 Theie are eriois in inteipietation of loentgen films, small sinuses 
having been leported because of leliance on only one projection The 
authoi believes with Eagleton that peisistence of fetal red mariow is 
the dominant factor in the arrest of pneumatization The failure of red 
mairow to change to yellow is based on heieditary factois not fully 
understood but perhaps due to disturbances m the endocrine system 
The author is convinced fiom his studies that disease of the mucosa 
has nothing to do with the foice, speed or degiee of pneumatization 
[A similar study with leference to the middle ear spaces was conducted 
by Ruedi,^ with some inteiesting obseivations being made on the com- 
paiative roles in pneumatization played by the bone and the connective 
tissue as well as the mucosa S S ] 

2 Bernfeld, K Neue Gesichtspunkte zur Pneumatisationslehre der Nasen- 
nebenhohlen, Pract oto-rhmo-laryng 2 276, 1939 

3 Ruedi, L Mittelohrraumentwicklung uiid Mittelohrentzundung, Ztschr 
f Hals-, Nasen- u Ohrenh 45 175, 1939 
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Belou’s work^ on 23 embryos with reference to the development 
of the infundibulum, uncinate hone and cartilages corrohoiates previous 
studies in tins connection and presents nothing new However, the 
article is north while since it is based on thorough, careful study, and 
the conclusions are well founded He states that pneuraatization of the 
nasal fossae is uniform and that extensive pneumatization of the antrums 
proceeds at tlie same rate as that of the nasal cavities The process is 
limited only bv early ossification of the capsule 

Van Alyea ® studied 100 adult specimens for grouping of cells, t} pes 
of intramural encroachment as well as extramural extension, size and 
shape of cells and ostiums, extent of communications, direction of drain- 
age and their clinical significance He found frontoethmoid oi supra- 
infundibular cells present in 53 of the specimens Their ostium lies 
above the point of fusion of the bullar lamella, \\ ith the uncinate process 
marking the upper end of the hiatus semilunaris The most constant 
infundibular cell is that which pneumatizes the agger nasi , this was 
found in 89 specimens The most frequent intramural encroachment 
was the invasion of bullar cells by infundibular cells This was found 
m 47 specimens Extramuial extension was seen in a wide variety 
of directions The total number of cells averaged 9, the minimum was 
4 and the maximum 17 

Chmelli ® sectioned 122 skulls and studied the sphenoid sinuses by 
the cast method He found prolongations toward vital structures in 62 
pel cent of the specimens, the tendenc} being more frequently anterior 
and lateral than posterior and inferior This would account for the 
frequent involvement of the optic nerve in mflaminatoiy piocesses 
Direct contact of the optic canal noth the sinus was seen in 42 per cent 
of the cases The ostium was found near the roof of the sinus in 50 
per cent, halfway down in 36 per cent and near the floor in 14 pei cent 
Occasional!} a bony septum was present which might, in the living, 
explain failure of drainage after surgical trephining of the sinus 

Simon ^ IS concerned with the question whether the maxillary 
ostium is merel} an opening or a canal, since the latter is more readily 
occluded by inflammatory swelling Studies of 102 antrums in cadavers 
revealed ostiums that were true canals 3 mm or more m length m 


4 Belou, \ P Desarrollo del seno maxillar en el embrion humano, Rev 
Asoc med argent 53 37 (Jan 15) 1939 

5 Van Alvea O E Ethmoid Labvnnth Anatomic Studv, with Considera- 

tion of the Clinical Significance of Its Structural Characteristics, Arch Otolarvn^ 
29 881 (June) 1939 vjtoiarvng 
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82 7 per cent of the specimens The accessory ostiums were neaily 
always found to be simple openings, averaging 1 5 mm m their medio- 
lateral diametei 

Naatanen and Paateio*’ studied 150 Finnish skulls and found fairly 
symmetiic frontal sinuses extending down to the supiaorbital margin, 
with septums in the midline m 40 pei cent of the males and 26 per cent 
of the females In only 1 case was there a total absence of the sinuses 
The total volume of the frontal sinuses was laiger m males than in 
females, the aveiages being 5 7 cc and 4 0 cc , respectively They found 
that the prominence of the supiaoibital ridge was usually a good index 
of the size of the sinus The largest sinuses were observed in dolicho- 
cephalic and supiabiachycephahc skulls 

Roentgen studies of 1 ,000 heads by Stern ® yielded a mass of data 
The maxillary sinus can be demonstrated roentgenologicall}’’ by the end 
of the first year, develops rapidly uj) to the fifth year, then more slowly, 
reaching its maximum width m the fifteenth year and its maximum 
height in the fortieth year The fiontal sinus can be demonstrated in 
the third oi fouith }ear and reaches its full development by the fifteenth 
year, although it may continue to mciease in size up to the fortieth year 
The authoi found that as a rule when the frontal sinuses were small the 
antrums weie likewise underdeveloped, but a parallel development of 
frontal and ethmoid sinuses could not be demonstrated Neither could 
the author show any parallel degree of pneumatization between the 
sinuses and the mastoids 

A similar study by Shima and Tsuji on 100 Japanese revealed 
both sinuses piesent in 88 The right sinus w^as absent in 2 and the left 
sinus in 4 A median sinus w^as present m 3 The septum w'^as in the 
midline m 53 per cent, inclined to the right in 29 per cent and to the left 
in 17 per cent of the subjects 

Rius refers to a case of meningitis following an intranasal ethmoid 
operation, reported by Mayer, m wdiich the latter showed that the rule 
about keeping lateral to the middle turbinate was not infallible The 
author made a number of measurements to show that it is safer to 
observe definite distances from the anterioi nasal spine than to rely on 
the middle turbinate as a guide He found that 75 mm obliquely 
from the spine w^as safe for the ethmoids and 80 mm for the sphenoid 
These would represent the extreme limits beyond which surgical advance 
would be dangerous 

8 Naatanen, E , and Paatero, Y Roentgenologic and Anatomic Studies on 
Frontal Sinuses, Duodecim 54 1032, 1938 

9 Stern, L Rontgenologische Betrachtung der Entwicklung und Ausdelinung 
der Nasennebenhohlen, Hals-, Nasen- u Ohrenarzt (pt 1) 30 169 (May) 1939 

10 Shima, F, and Tsuji, T Ueber die rontgenologische Untersuchung der 
Stirnhohle, J Orient Med (Abstr Sect ) 30 162 (March) 1939 

11 Rius, M Topografia del labermto etmoidal para la cirugia endo-nasal. 
An de oto-rino-lanng d Uruguay 8 189, 1938 
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PHYSIOLOGY 


Proetz and Pfiiigsten made a study of tissue cultures for the 
purpose of observing reparative processes Their contribution embiaces 
all the details of the removal of the embryos, the preparation of blood 
plasma for mediums, the dissection of the animals, the preparation and 
care of the culture mediums, and other steps, with all the necessary 
precautions to avoid trauma and infection Motion and still pictures and 
stained specimens record the progress of the experiments They found 
that after a few hours of incubation migrating cells appeared to emerge 
from the tissue fragment, surrounding it in a dense zone “Fibroblasts 
grow out from the implant in radiating strands and penetrate the 
medium for some distance befoie liquefaction takes place” Also the 
epithelial cells were observed growing out m thin strands or sheets, 
“the distal cells clinging to the receding wall of the medium or any 
debris ” The authors found no difficulty in distinguishing epithelial cells 
from fibi oblasts, as both types maintain their individual charactei istics 
While the data assembled were extremely interesting, the authors feel 
that a more extended study will have to be carried out before definite 
conclusions can be stated Enough information, however, was obtained 
to show the natural tendency toward regeneration inherent m mucous 
membrane, and the first obstacle to the study has been sui mounted in 
the stabilizing of a dependable procedure for the continued investigation 
of the problem 

Another piece of work, by Proetz,^® has to do with three parallel 
series of experiments for the purpose of determining the effects of drugs 
on the mucosa These experiments were done on living animal mucosa 
undisturbed in the sinus (rabbits), on material extirpated from animals 
and material removed from human beings The effects of the drugs were 
observed under the microscope by reflected light The author found that 
the vapor of amphetamine with or without an oily base made very little 
impiession on ciliary motility in any of the thiee groups Direct applica- 
tion of amphetamine caused slowing of the ciliary beat to various 
degrees, from slowing down under a 1 per cent solution to complete 
cessation under a 3 per cent solution after three to six minutes Experi- 
ments with alcohol in Locke’s solution, 15 per cent, caused slowing 
of the rabbit’s ciliary activity which was not permanent An 18 per cent 
solution reduced ciliary activity at once, producing complete cessation 
in fifteen minutes Actnity was restored after washing in Locke’s 
solution A 20 per cent solution caused permanent cessation of ciliary 
actiMtj Tissues exposed to gases, such as ether and chloroform. 


12 Proetz, A W, and Pfingsten, N[ Tissue Culture of Nasal Ciliated 
Epithelium, Arch Otolarjng 29 252 (Feb) 1939 

13 Proetz, A W Further Experiments in the Action of Drugs on the 

Nasal Mucosa Arch Otolanng 30 509 (Oct) 1939 
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suffeied slowing of ciliar}^ activity ^\]^lch was only temporary Direct 
contact, liow'ever, resulted in permanent damage Ether like alcohol 
produced cracking of the surface The effects of chloroform directly 
applied w'ere less disastrous but resulted ne\ertheless in permanent 
paralysis of cihar} actuity 

Bv means of an ingenious machine Proetz was able to observe 
the effects of tobacco smoke on the mucosa of living animals Pie show's 
that clinical estimations of the degree of iiritation, redness and other 
changes are subject to sucb w’lde eiror as to make the conclusions 
inadequate He finds the margin of error as high as 79 per cent E\en 
subjective signs of irritation are capable of error of mterpietation run- 
ning as bigh as 50 per cent Some interesting observations on the 
objective effects of smoke delivered from a smoking machine to the nose 
and throat of rabbits are recorded to sbow' the distribution of tar 
deposits The author is not satisfied as yet with the results of his 
investigation w'hich has only just begun His comment that “we are 
still making and discarding tools” gives one an idea as to the com- 
plexit) of the study [A report on the distribution of inspired air 
cm rents w'lthin the nasal cavities b} means of smoke observed through 
a glass model w'as included in last ) ear’s surve} S S ] 

D} lew'ski IS concerned w'lth the failure of certain antrums to drain 
properly after opeiation despite seemingly adequate openings and 
recalls the divergence of opinion as to the proper size of these openings, 
quoting Hajek and Liebaute, Portman and Lautenschlager He made 
a number of observations in cada\ers on normal sinuses as w'ell as on 
sinuses previously operated on, trying to imitate nature by producing 
a flow' of air through the nose as in respiration and noting the effect 
on secietions within the sinuses His only conclusion is that normal 
nasal inspiration is invaluable in helping an antrum to dram and that 
mouth breathing will predispose to stagnation [The author’s conclu- 
sions are not convincing because he fails to take into consideration the 
powerful impetus afforded by normal ciliary activity w'lthin the sinus, 
a factor w'hich w'as absent in the cadavers S S ] 

Van Dishoeck explains that w'lth normally patent nasal passages the 
air currents mix freely in the nasopharynx and are distributed equally 

14 Proetz, A W Some Prehminarj' Experiments m the Study of Cigarette 
Smoke and Its Effects upon the Respiratorj Tract, Ann Otol , Rhm & Larvng 
48 176 (March) 1939 

15 Salinger, S The Paranasal Sinuses, Arch Otolarjng 30 446 (Sept) 
1939 

16 D> lew ski, B Investigations on the Flow' of Secretions from the Maxillary 
Sinus, Nowinv lek 51 33 (Jan 15) 1939 

17 \an Dishoeck, H A E The Course of the Inspired Air and the Pos- 
sibilitj of Aspiration of Mucopus from One Side of the Nose into the Correspond- 
ing Lung, Acta oto-larjng 27 414, 1939 
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to both lungs By the use of carbon particles he observed that when 
one side of the nose is blocked the particles will tend to accumulate in 
the lung on the obstructed side He demonstrated further that little 
nasal secretion is aspirated normally and that this mode of extension 
cannot be considered as a potent factor in pulmonary involvement 
secondary to sinus disease Howevei , it is possible for secretions to be 
aspiiated during deep sleep, for Van Gelse and others have shown that 
secretions may pass to the piriform sinuses and overflow the uicisura 
mterarytaenoidae without exciting the cough reflex 

Paifenov’s experiments^® w'eie conducted on 77 persons in a 
Varocamera (a chamber in which air pressuie can be regulated) He 
was able to produce the equivalent of ascent to 1,000 meters m one to 
five minutes and descent m from twenty-foui seconds to six minutes 
Most of his observations pertain to the effects on the ear, such as tubal 
obstruction and minor hemoiihages 

It IS rather unusual to find an article in the Geiman literature that 
shows moie than a passing inteiest in the woik of American authors 
Muller^® (an exception) refers to Hilding’s expenmeiits and quotes 
E King, Jates and Phillips on the topic of antium drainage He 
injected iodized sesame oil and photographed the antrums at intervals 
of tw'ent}-four hours up to five or six days He shows that in normal 
antrums more than half of the oil is expelled within twenty-four hours 
ivhereas m diseased antrums most of the oil is still present In healthy 
antrums the oil is completely eliminated in seventy-two to ninety hours 
Diseased antrums reveal oil clinging to the walls as late as six days 
The author comments on the factors affecting ciliary activity including 
the effects of chemicals and toxic agents 

PATHOLOGY 

Ertl discusses the various theories pertaining to the constitutional 
factois involved in recurring nasal polypi In a series of 40 cases he 
found the blood calcium low m one thud and the potassium content 
high in two thirds In other wmrds, the noiinal proportion of calcium 
to potassium which is 1 to 9 w'as changed to 2 to 4 This alkalosis is 
responsible m part for the great affinity of the tissues for water, which 
leads to local edema The author advises a diet rich m calcium and 
poor in potassium 

18 Parfeno\, A G Effect ot Reduced Atmospheric Pressure on the Ear 
and Sinuses, Zhur ush , nos i gorl bolez 15 594, 1938 

19 liluller, E Zur plnsiologischen Pathologic der ICteferhohle Arch f 

Ohruih 145 248, 1938 , 
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Podvniec,-^ on the other hand believes that polypi are the resiih of 
inflammation and arise fiom locations in the lateral nasal wall where 
theie is duplication of the mucous membrane such as the lips of the 
hiatus semilunaris, the maxillar} ostium and the ostium of the indi- 
vidual ethmoid cells Pie does not believe Hiischs statement that the} 
arise fiom -withm the antrum cavit\ proper Numerous draw'ings are 
shown to demonstrate the acute angle formed by the margins wdiere the 
mucosa lies in two layers back to back Reference is also made to 
Zuckerkandl’s w'oik, wdiich names these sk.ne locations as points of pre- 
dilection for the development of pol}pi The author remarks that in 
following polypi to their point of origin he is never able Jo palpate the 
hp 01 inaigin of the hiatus, because the pohp itself is the result of hyper- 
plasia of this veiy structure, and he states further that he has ne\er 
obsened the pedicle of an antrum polyp to pass freely through the 
ostium [Evidence to the contiary has been repeatedly reported in 
the literatuie SS] Thorough examination in 11 cases showed the 
pedicle to be attached in pait to the lip of the hiatus and extending into 
the sinus cavity along the lattei’s nasal w'all In 10 cases the supeiior 
boi der of the hiatus w'as invoh ed and in only 1 case, the infei loi border 
Infection in his opinion, is secondary, and he does not believe that there 
IS such an entity as necrosing ethinoiditis as described by Woakes As 
for therapy, he is convinced that it is most important that the hiatus 
and infundibulum be thoroughly cleaned out 

Foulon and Desclaux *- describe a rare case, that of chloroma in a 
child of 22 months without the characteristic greenish cast The symp- 
toms w^ere a sudden appeal ance of weakness in one leg and a swelling 
OA^er the right eye Avith displacement of the bulb The Wassermann and 
Kahn tests Avere negative Lumbar puncture revealed slight albumin 
and an increase of cells in the spinal fluid Roentgen films shoAved great 
increase in the thickness of the cranial bones, also thickening of the 
external layer of the light femur at the epiphysis, Avhich resembled 
syphilitic periostitis The supiaorbital border Avas eroded The red 
cells fell to 1,370,000, the hemoglobin to 55 per cent, the Avhite cells 
numbered 18,800 Avith polymorphonuclears 53 per cent, lymphocytes 
10 per cent and monocytes 27 per cent Of the red cells, 66 pei cent 
Aveie nucleated Puncture of the frontal SAvelling yielded mostly blood 
and a feAv abnormal cells, most of Avhich Avere basophilic Avith feAv 
granules The nuclear chromatin network Avas very delicate, Avithout 
visible nucleoli, and there Avere frequent mitoses Biopsy yielded friable 
tissue shoAAung the same cellular elements as the puncture Although 

21 Podvinec, S Les relations entre les poljpes du nez et les affections des 
ca\ites paranasales, Ann d’oto-laryng , March 1939, p 266 

22 Foulon, P , and Desclaux, P A propos d’un cas de chlorome avant 
debute par des troubles paraljtiques, Sang 13 687, 1939 
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no autopsy was done, the avithor is certain from the roentgenograms 
and the results of biopsy that the disease was one of the hemopoietic 
medullary system He ascribes the paresis to pressure on the rolandic 
area by the increased bony growth of the skull 

On the basis of 3 cases Bartelheimer concludes that the frequent 
appearance of hyperostosis frontalis interna in hypophysial diabetes 
makes it an important diagnostic sign of hyperactivity of the anterior 
lobe of the pituitary In 1 case he was able to relier e the severe head- 
ache by the administration of dih> drotheelm benzoate (progjmon) 

Gayon-^ discusses tissue reaction to acute infection and describes 
the well known histologic appearances of the sinuses m various stages 
of chronic disease 

DIAGNOSIS 


Discussing errors in roentgen diagnosis, Schuller first calls atten- 
tion to the more common ones, such as too hard or too soft rays, asym- 
metric facial halves and inaccurate centering He mentions the necessity 
of the horizontal projection for demonstrating fluid level , also the need 
for a sufficient number of axial and tangential projections for the pos- 
terior ethmoid and sphenoid sinuses The more angles of projection the 
less danger there is of overlooking variables m the size and shape of 
individual sinuses or of missing recesses of the frontal, maxillary and 
sphenoid sinuses The author further stresses the importance of study- 
ing the bony walls of the sinuses as closely as is the custom with the 
mastoid Clues n^iy often be found udiicli are helpful m determining 
the severity and extent of the lesion Thickened sinus walls may be 
present long after sinus symptoms have subsided “Persinusitis ossi- 
ficans,” in which the walls have become thickened by new bone forma- 
tion, may be the cause of persisting headaches, visual disturbances 
and other symptoms without an}'^ local findings in the nose or sinuses 
Johnson made an analysis of the results from 854 successive 
roentgen examinations of the sinuses in cases in vhich the clinical 
recoids were complete, in order to determine their value in diagnosis 
His loutine projections are the Waters, Rhese, verticomental and lateral 
The Waters and Rhese projections are always stereoscopic A com- 
paiison of the roentgen ^\lth the clinical diagnosis shows a close parallel, 
the former being positue in 632 cases and the latter in 614 Agreement 


23 Bartelheimer, H Die H^perostosls frontalis interna als Symptom des 
In popln siren Diabetes, Deutsche med Wchnschr 65 1129 (July 14) 1939 

1939^ ^ I Histopathologv of Sinusitis, South M J 32 211 (Feb) 

25 Schuller, A Fehlerquellen der Rontgendiagnose \on Nebenhohlenaffek- 
tionen, Acta oto-larMig 27 159, 1939 

26 Johnson V C The Value of Roentgen Examination of the Paranasal 
Simnes, Radiolog\ 32 303 (March) 1939 



350 


ARCHIVES OF OTOLARYNGOLOGY' 


between the two was positive in 539 and negative in 140, a total of 679, 
or 80 per cent of the entire group Of 133 cases in which operation 
was done, disease was pioved present in 131 The clinical and roentgen 
diagnoses were in agreement in 128 of these “Clouding” meiely means 
loss of air content It is often difficult to say whether it is due to 
excessive swelling of the mucosa, to neoplasm or to accumulation of 
fluid An analysis of the findings in 163 sinuses which were operated 
on and m which simple clouding was reported thiough preoperative 
loentgen study reveals that the most frequent findings were pus, in 
63, and pus and thickened membrane, in 67 In 37 sinuses operated 
on in instances in which the preoperative roentgen diagnosis was 
“thickened membrane” the findings were pus, in 13, and pus and 
thickened memhiane, m 15 “Clouding with hone involvement,” 
repoited in 13, prov'^ed to be malignant tumor in 6 and osteom} elitis 
m 6 “Expansion” of a sinus usuall}^ means tumor In 11 sinuses 
operated on for this condition the pieoperative roentgen findings were 
confiimed In seveial cases m which osteitis was not recognized in 
the roentgen examination, this process was found at operation, the 
diagnosis having been missed because the location of the disease was 
such that the area was inaccessible to clear interpretation on account 
of the ovei lapping shadows The changes were mainl) in the ethmoid 
area 

Casati desci ihes a machine for stratigi aphy, made by the firm 
of Meschia-Metaliz, which may he used for both the Vallebona and the 
Borzzetti technic The aiticle is full of technical details and is illus- 
trated by a number of projections of the skull at v^arious depths, in 
which the author points out the various details of sinus topography 
and the landmarks of the skull as they come into view at different levels 

Seuntjens also piesents a diagram showing how tomography 
works, with a few illustratn^e pictures of normal ethmoid and sphenoid 
sinuses He states that anothei paper is forthcoming on the use of this 
proceduie in diagnosis of diseased sinuses 

Wev'e and Ziedses des Plantes report a case of optic atrophy and 
paresis of the extraocular muscles due to an isolated lesion m the 
ethmoid bone which was not seen m the routine roentgen films but which 
showed up beautifully in the planogiaphic studies at a depth of 5 cm 
[A similar report by Dean, Moore and Cone before the American 

27 Casati, A La stratigraffia dei seni della faccia, Radiol med 26 546 
(June) 1939 

28 Seuntjens, H Tomographies des sinus paranasaux chez le normal. Bull 
Soc beige d’otol , rhin , laryng , 1939, p 54 

29 Weve, H, and Ziedses des Plantes, G B Planigraphischer Nachweis 
einer Nebenhohlen-verschleierung mit orbitalen Komplikationen, Ophthalmologica 
97 346 (Aug ) 1939 
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Laryngological Association will undoubtedly soon appear in print 
Incidentally, these authors suggest the term “body section roentgenog- 
raphy” as more descriptive than “tomography” “stratigraphy” and 
“planography ” S S ] 

Thienpont®® states that allergy must influence the interpretation 
of roentgen films When the routine roentgen and clinical examina- 
tions are inconclusive, he advises studies with iodized poppyseed oil 
plus a determination of the emptying time Ciliary activity in the 
sinuses remains almost normal despite extensive polyposis of allergic 
origin, whereas it is maikedl} impeded if the pathologic condition is 
truly infective Cases are cited to prove this point 

Weill claims that he can outline the limits of the frontal sinus 
under transillumination by pi essure with the thumb parallel to the brow, 
starting just below the hair line and descending slowly until the shadow 
suddenly becomes clear The same procedure is done from without 
inward Compression of the soft tissues permits sharper definition of 
light and shadow between the pneumatic and the solid bone 

Hargett recommends pulling the lower lid down in order to 
obseive the crescentic light in the alveolar tissue below the bulb when 
transilluminatmg the antrum [This method was reported by Delobel 
as a point in differentiating between osteoperiostitis of the superior 
maxilla and maxillary sinusitis, both of v hich give a dark antrum when 
viewed through the cheek , the light crescent, however, would be absent 
m the case of sinusitis and present if it were a case of osteoperiostitis 
S S] 

De Lima claims to be able to fill the sinuses with contrast medium 
by having the patient try to inhale forcibly while in the Parkinson posi- 
tion with the nares pinched off The negative pressure induced after 
four or five attempts will displace the air and peimit the fluid to occupy 
the sinus spaces 

Tato describes displacement in the Parkinson position and shows 
some roentgen pictures illustrating typical cases 


30 Thienpont, R Le radio-diagnostic des affections allergiques du nez et des 
sinus, Bull Soc beige d’otol , rhin , larjng, 1939, p 32 

31 Weill, G A Diaphonoscopie des sinus frontaux, Oto-rhino-laryng internat 
23 63 (Feb ) 1939 

32 Hargett, E R An Aid to Interpreting Transillumination of the Antrums 
Arch Otolaryng 29 985 (June) 1939 

33 Delobel, P L’osteoperiostite du maxillaire superieur, cause d’erreur dans 
la diaphonoscopie et la radiographic, Echo med du Nord 5 273 (Feb 16) 1936 

34 de Lima, E Variante de la methode de Proetz, Ann d’oto-laryne 
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Seuntjens believes that the examination of aspirated fluid from 
the sinuses, introduced by displacement, will ofifer data that will be 
helpful in diagnosis of obscure lesions, particularly when disease of the 
ethmoid sinuses is suspected He uses a stated quantity of saline solu- 
tion (200 cc ) and makes a cell count of the aspirated fluid By com- 
paiison with tables prepared from observations made on a number of 
normal peisons he claims to be able to show that an increase in the 
number of cells and in the percentage of albumin points strongly to a 
diseased focus 

Metz believes that by measui ing pressure changes within the 
antrum via a puncture needle attached to a suitable apparatus he can 
determine the degree of patenc}'^ of the ostium which would be an impor- 
tant factoi 111 diagnosing disease 

When the diagnosis of frontal sinus disease is m doubt, Hutchin- 
son ''® recommends external puncture and aspiration A trocar is 
inserted through the floor of the sinus, with the roentgen pictures as 
a guide A small incision of the skin is necessary before the trocar is 
used The cannula is left in place foi the instillation of physiologic 
solution of sodium chloride, which is then aspirated and examined 

Watkins discusses various types of pain m sinuses Distention 
of a sinus by pus, gas or swollen membrane causes a sensation of weight 
or pressure, which is worse in the daytime If acute exacerbations 
appear, the pain becomes moie intense and is then due to periostitis, 
osteitis or inflammation of nerves Pam fiom distention may radiate 
over a wide area Peiiostitis causes more local tenderness than osteitis 
The author believes with Watson-Williams and Pickworth that bacteria 
may pass from the sphenoid sinus to the pitiiitar}' and meninges, giving 
rise to central pains 

SINUSES IN CHILDREN 

Shea’s paper on the treatment of sinusitis in children, which ivas 
read at a joint session of the Section on Laryngology and the 
Section on Pediatrics of the Ameiican Medical Association at St Louis 
in 1939, evoked considerable controversial discussion, particulaity on 
the question of the nasal pack, the tjpe of sin inking solution and the 

36 Seuntjens, H Biologic quantitative des secretions nasales et sinusiennes, 
Bull Soc Beige d’otol , rhin , laryng , 1939, p 58 

37 Metz, O Variations in Respiratory Pressure in Maxillary Sinus, Par- 
ticularlj with Reference to Possibilih of Their Application in Diagnosis, Nord 
med (Hospitalstid ) 2 965 (April 8) 1939 

38 Hutchinson, C A External Proof-Puncture of the Frontal Sinus, J 
Larvng & Otol 54 259 (May) 1939 

39 Watkins, A B K Neuralgia Due to Sinus Infection, Australian &. New 
Zealand J Surg 8 366 (April) 1939 

40 Shea, J J The Rational Treatment of Sinusitis in Children, JAMA 
113 909 (Sept 2) 1939 
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value of skm tests Dean claimed that the prolonged use of solutions 
of ephediine salts was responsible for vasomotor rhinitis in some of the 
patients whom he had seen On the other hand, Sweet did not believe 
that ephedrine was habit forming On the contrary, he experienced 
difficulty in having parents continue the use of this drug when it ^\as 
needed He stated that the addition of an ephedrine salt, 1 per cent, 
to an isotonic solution does not change the pn, because ephedrine is a 
large organic molecule which does not dissociate into ions Also he 
objected to the use of nasal packs in children Walsh objected to the 
use of epinephrine on the grounds that Proetz had shown it stops 
ciliary actnity He suggested the use of the mildest shrinking solu- 
tions but failed to state just which solutions he favored Piness empha- 
sized the role of allergy, having found that over 70 per cent of his 
children were sensitive to a number of agents He favors the use of 
the synthetic ephedrine-like substances as being less sensitive than 
ephedrine itself [In defense of Shea it must be pointed out that he 
has had an extensive experience m treating sinus disease in children, 
and therefore the multiplicity of therapeutic agents suggested is the 
result of a sincere effort to afford relief of a state which in many 
instances is complex and distressing Naturally, there can be no set 
rule that is applicable to all cases Therefore much depends on the 
physician’s ability to appraise accurately the individual pathologic state, 
the environment, the background and the social status of the patient 
and apply his therapeutics accordingly Therepeutic nihilism is just 
as bad as oi ertreatment A happy medium consistent with due regard 
for natural reparative forces is the ideal all should strive for S S ] 

Kerley’s paper is also very comprehensive He lists the following 
symptoms which should lead the pediatrician to investigate the sinuses 
(1) repeated colds in otherwise healthy children, (2) continuous nasal 
discharge, (3) severe cough in the absence of pulmonary findings, 
(4) recurring attacks of otitis, (5) habitual “growing pains”, (6) 
unexplained daily rise in temperature, (7) chronic nephritis and (8) 
habitual anorexia He divides the cases into three groups, the frankly 
allergic, the nonallergic mucoid and the frankly purulent These are 
described in detail For the allergic group he suggests a vaccine con- 
taining all the positive allergens, first testing with the 1 10,000 dilu- 
tion and then giving bi-weekly injections up to 4 minims (0 24 cc ) , 
then using the 1 5,000 solution and finally the 1 500 dilution In 
most cases he gives sixteen to eighteen injections At the same time 
the child IS kept in a room from which all possible air-borne allergens 
have been eliminated He claims some success in deh}drating turgid 

41 Kerle^, D G Sinusitis in Children irom a Pediatric Standpoint Arrh 
Pediat 55 732 (Dec) 1938 ’ 
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turbinates by packs of 2 pei cent ichthammol N F m 10 to 20 per cent 
glycerin for ten to fifteen minutes every five days 

An analysis of the progress of 100 childien by Mitchell over a 
period of five years leads him to the conclusion that the removal of 
tonsils and adenoids in early childhood seems to predispose to sinus 
infection He believes that the “sinuses must play an intimate part in 
immunization from infections of the upper part of the respiratory tract,” 
although the responses to his questionnaire on this subject indicated that 
only 4 of 15 laryngologists who were addressed agreed with him He 
believes with most observers that allergic factors must be sought for and 
eliminated and he relies on family history, skin tests, eosinophil count 
and local findings for his diagnosis He believes that chionic sinusitis 
in children offers a bettei prognosis than that in adults After eliminat- 
ing the allergic elements and giving adequate local treatment plus the 
administration of iodides, calcium lactate, thyioid or parathjuoid, it 
the disease fails to yield he advises suigical treatment He and Shea 
did 77 antrostomies in 100 cases, lemoved tonsils or remnants in 36, 
gave sulfanilamide in IS and autogenous vaccines in 20 Illustiative 
cases are cited He concludes that “the time to prevent infantile sinuses 
and accompanying sinusitis is during the period of growth and develop- 
ment, that IS, during childhood and early adolescence ” 

Birdsall,^^ in an excellent analysis of a large series of cases, finds 
that roentgen pictures were more than satisfactory since in 35 of 37 
cases thus examined they gave positive evidence of sinus disease which 
was substantiated clinically In a senes of 59 cases treatment yielded 
52 cures — 34 aftei a course of displacement therapy, 13 after displace- 
ment and lavage and 5 aftei antrostomy In 2 cases a Caldwell-Luc 
operation was required There is no danger to the tooth buds in the 
latter operation if the opening is made just below the infraorbital 
foramen 

In taking i oentgen pictures of the sinuses in children Rathbone 
advises a fast exposure to prevent blurring He advises a “large focal 
spot (2 mni ) on a rotating anode shock proof tube, detail intensifjing 
screens, a 7 cm cone and no Potter-Bucky diaphragm ” The exposure 
time for the posterior-anterioi projection is one-fifth second and for 
the lateial one-fifth second, using 350 milliamperes and about 62 kilo- 
volts The lateral view is important because it includes the pharynx 
The author advises removal of large adenoids but favois preliminaiy 
roentgen treatment in many cases because it has a beneficial influence 

42 Mitchell, E C The Treatment of Sinusitis in Children, JAMA 
112 207 (Jan 21) 1939 

43 Birdsall, S E The Symptoms, Signs and Treatment of Nasal Sinusitis in 
Children, J Laryng & Otol 54 549 (Sept ) 1939 

44 Rathbone, R R Roentgen Diagnosis and Treatment of Chronic Sinusitis 
in Children, M Rec 149 408 (June 21) 1939 
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on the sinuses as well Regression of the adenoids took place as a 
result of this treatment in 25 to 30 per cent of his cases The dosage 
recommended is 75 roentgens (r) daily to children under 1 year and 
100 r for those between 1 and 5 years of age Treatments are given 
three times weekly for two weeks, with exposure of only one area at 
each treatment 

MacNeil believes that many chest conditions begin very early in 
life among children living in poor hygienic surroundings, often follow- 
ing acute exanthems The sinuses are often too small and under- 
developed to be much of a factor m children under the age of 4 Be 3 'ond 
this period the association of sinusitis and chest disease is more fre- 
quent, yet, considering the large number of cases of sinusitis observed, 
it IS remarkable that infections of the chest are considerably less fre- 
quent Nevertheless the author realizes the importance of sinusitis as 
an etiologic factor in the persistence of thoracic symptoms and advises 
close stud}" of cases in which these occur 

Miller IS of the opinion that the prognosis of chronic sinusitis 
IS much better for children than for adults if proper treatment is given 
Therapy must be persisted in over a long period of time The recur- 
rence of adenoids is almost a sure indication of sinusitis 

During 1937-1938 at the St Ladislaw Hospital m Budapest 
Krepuska tound 61 cases of sinusitis in a series of 7,797 cases of scarlet 
fever, in 28 of which orbital complications developed The etiologic 
factors assigned for the high incidence of this complication are (1) 
mucosa very rich in blood vessels and lymphatics, (2) large turbinates 
blocking the sinus ostiums, (3) incompletely ossified bones and (4) 
incomplete closure of bony sutures 

Torrini has seen orbital cellulitis in 5 children from 1 to 6 years 
of age, all of whom were cured without resort to surgery The classic 
symptoms observed were a stormy onset during an attack of grip or a 
cold, pain in the eye, fever and rapid pulse, red tense swelling at the 
internal angle of the orbit extending to the lids and frequently dis- 
placement of the bulb The absence of cliemosis, conjunctival edema 
and pupillary changes should rule out orbital phlegmon oi thrombosis 
of the cavernous sinus The treatment included the application of hot 
wet compresses, frequent nasal shrinkage and suction, and vapor inha- 
lations If resolution fails to ensue within two or three days, one 

45 MacNeil, F A Infection in the Nasal Sinuses in Children and Its 
Relation to Chest Infection, Manitoba !M Rev 19 201 (Oct ) 1939 

46 Miller, \ B Sinusitis in Children, Pennsylvania M J 42 399 (Jan) 1939 

47 Krepuska, S Nasale und orbitale Komphkationen bei Scharlach Ztschr 
f Hals-, Nasen- u Ohrenh 46 175 1939 

48 Torrini, U L Sulle celluhti orbitarie nell’infanzia, Ri\ oto-neuro-oftal 
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must be on the aleit for signs of suppuration, which would necessitate 
surgical Intel vention 

Nikhmson leports 2 cases of oihital abscess m childhood due to 
ethmoid disease m which the diagnosis was obscuied by ceitam intra- 
nasal factors In 1 case, that of a child of 7, theie was a history of 
trauma followed by abscess of the septum, “empyema of the cribriform 
plate” and oibital abscess Recovei}' followed intianasal incision The 
author believes that the infection was pi unary m the ethmoid cells 
nearest the ci ibriform plate and that the other conditions were secondary 
In the second case a girl of 15 had an infection of a conchal cell with 
secondai}'^ orbital abscess The latter ran a protracted course without 
rise of tempeiature (cold abscess^) 

Wachsberger believes that susceptibility to sinus disease m chil- 
dren is due to a number of factors, such as the high incidence of the 
exanthems, the large size of the sinus ostiums and the frequent mouth 
breathing and impaired ventilation Recurring infections tend to pro- 
duce fibrosis, which offers a barrier to further progress In children 
the infection hits virgin territory, absorption is inoie lapid, and there- 
fore the constitutional symptoms are more marked than in older persons 

Blackwell is impressed with the necessity of having the full 
cooperation of the parents m the treatment of sinus disease in the child, 
since the diet, hygienic regimen and medication all require constant and 
careful supervision 

Lanier ®- presents a number of statistics from the literature bearing 
on the incidence of sinus disease in children and the percentage of 
complications Discussing therapy, he recommends the use of chromic 
acid crystals for local cauterizations , also, suction, neo-silvol, neo- 
efifemist, iodides and proper hygiene are among the agents for which 
he finds propei indications The author believes that roentgen findings 
may at times be deceptive and must be taken into consideration with all 
of the clinical findings 

Osteomyelitis of the superioi maxilla, a rather uncommon condition, 
IS the subject of several instructive contributions Asheron’s article 
is particularly analytic and thorough and might well serve as a leference 
work on this subject He claims that this disease is a staphylococcic 

49 Nikhmson, A G Orbital Complications of Sinusitis in Children, Vestnik 
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infection originating in the socket of an unerupted fii st deciduous molar 
and the adjacent area of the anterior surface of the superior maxilla 
It occurs most often in the earty weeks of infancy and up to the first 
few months of life The source of the infection is not always clear It 
has been attributed to contact with an infected nipple or to trauma at 
birth with resulting abrasions or extravasation of blood The antrum 
becomes involved secondarily, whence the process spreads to the orbit 
alveolar process and palate Abscess formation is observed early, with 
rupture into the cheek, the gingival recess and the cheek near the 
internal canthus The onset is fulminating with septic symptoms The 
process must be differentiated from orbital abscess with origin m a sinus, 
especially the ethmoid sinus The location of the swelling and the pre- 
ponderance of orbital symptoms as against svmptoms pointing to the 
cheek, alveolus or palate should make the differential diagnosis easy 
Occasionally spontaneous rupture and discharge will be accompanied 
by amelioration of the symptoms, which will then become protracted, 
with eventual sequestration The authoi reports 4 cases Only 1 of 
the patients survived He ixcommends prompt external incision below 
the lower hd with counterdrainage through the orbit into the middle 
meatus Also, the palate, gingival recess and antrum may have to be 
opened Later one must be on the lookout for sequestrums, which 
must be removed Suppoitive treatment, transfusions, irrigations, fre- 
quent dressings and sulfanilamide all have a place in the tieatment 
Lacy and Engel also go into the details of the anatomic pathologic 
aspects of this grave disorder and list some 70 cases lepoited m the 
literature They believe that drainage is best effected through the 
gingival recess or intranasally through an antrostomy One case of 
their own is reported, being that of a 2 week old infant who when 2 
days old had an abscess behind one ear and on the seventh day an abscess 
of the left buccogingival fold, followed a few days latei by swelling of 
the face and a spontaneous fistula near the internal canthus Through 
an anti ostomy opening a probe could be passed into the two other 
external fistulas The child recovered 

Oreggia“= points out the difference between acute osteomyelitis of 
the superior maxilla and simple acute maxillary sinusitis, emphasizing 
the necessity for making the diagnosis in view of the gravity of the 
formei condition He reports the occurrence of acute osteomyelitis of 
the superior maxilla in 3 children less than 40 days old, due, in all of 
them, to staphylococcic infection Two of the children recovered fol- 
lowing prompt surgical intervention The disease in the third child ran 
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a very rapid and malignant course, ending fatally despite active therapy 
The type of acute sinusitis which might be confused with osteomyelitis 
IS described in the case history of a child of 16 months suffering from 
what he calls “exudative diathesis ” The sj'mptoms were prolonged 
febiile periods, profuse secietions more or less mucopurulent and mostly 
postnasal, spasmophilia, pale mucosa and swollen turbinates Removal 
of adenoids often fails to impi ove the condition, which the author feels is 
due to a lymphatic diathesis His recommendations for therapy include 
active shrinkage with cocaine and ephedrme, short wave therap)'’ and 
the use of an antivirus He does not believe that allergy plays much of a 
role in sinusitis of this type, especially m the 3'’ounger children 

Kato’s case concerned an infant of 3 months The disease ran 
moie of a subacute couise There was fever of undetermined origin for 
two months befoie swelling appeared in the cheek near the internal 
canthus, followed by spontaneous rupture and fistula foimation Despite 
free nasal discharge, the condition was first diagnosed as an infection of 
a tear sac Finally, when swelling appeared in the hard palate and was 
incised and drained without improvement, the patient was brought to 
the clinic, wheie the coriect diagnosis was made Ten sequestiums were 
removed at several sittings, and the patient eventually recovered 

Acuna and Sas report the case of an infant of 2^2 months with 
no history of previous tiouble who suddenly became ill, ivith high temper- 
ature, restlessness and swelling of the left cheek Within thirty-six 
hours the edema had increased to involve the whole side of the face, 
with redness, and there was a profuse purulent discharge from the nose 
and nasopharynx Streptococcus was present in smear and culture 
Treatment consisted chiefly of applications of local heat and nasal irriga- 
tions During the next twenty-four hours the secretion diminished, but 
new symptoms appeal ed, viz , edema of the hand and forearm and 
swelling and ecchymosis of the legs A transfusion was given Septic 
pneumonia developed and death ensued in seventy-two hours Autopsy 
disclosed purulent maxillary sinusitis and osteomyelitis , the bone was 
dark and necrotic The authors believe that the genesis of this disease 
may have been in an exacerbation of latent maxillary sinusitis or else 
that the disease w^as pi unary m a dental follicle with secondary spread 
to the bone and sinus and subsequent general sepsis 

Abt leports, among his senes of cases of allergy, 8 cases of sinusitis 
in childien between the ages of 2^ and 5 These patients weie relieved 

56 Kato, K Ein Fall von Sinusitis inaMllans neonatorum, Oto-rhino- 
larjng 12 562 (July) 1939 
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58 Abt, A F Note on Oral Administration of Potassium Chloride in the 
Treatment of Hay Fever, Nasal Allergj, Asthma and Sinusitis, Am J M Sc 
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by the administration of well diluted potassium chloride Mild diuresis 
followed the use of this drug The diagnoses given in some of the cases 
were '^x-ray showed definite cloudiness over the maxillarj'’ sinus, 
“maxillary sinus tenderness,” “chionic sinusitis,” “chronic sinusitis 
with nasal polypi,” “subacute sinusitis aggravated by use of argyrol,” 
“chronic sinusitis for over one month” and “tenderness over the max- 
illary sinus and catarrhal congestion ” [Harsh and Donovan,®® reporting 
recently, failed to duplicate Abt’s results in a series of 40 cases S S ] 


SINUSES IN RELATION TO DISEASES OF OTHER ORGANS 

Ridpath,®° who has had long experience in sinus conditions, finds 
that latent or occult sinusitis is frequently the cause of a wide variety 
of diseases in regions more or less remote Heredity as a predisposing 
factor and the occurrence of numerous infections of the upper respirator} 
tract early m life are frequently elicited m the history if this is carefully 
gone into and will often point to the cause of an unexplained infection 
Too much emphasis cannot be placed on a thorough analysis of the 
patient’s history In addition to the well known pulmonary manifesta- 
tions of sinus disease, the author refers to gastrointestinal disturbances, 
arthritis, pericarditis and endocarditis as diseases often traceable to 
chronic antrum infection 

Lathrope, Peer and Paddock,®^ following the same line of thought, 
state that because of the absence of local symptoms and negative results 
from irrigation of the antrums many patients come to the internist for 
relief Flat roentgen pictures may fail to show tissue changes within 
the sinus In latent sinusitis there are few local symptoms, yet the 
hyperplastic mucous membrane can readily be demonstrated by the use 
of contrast mediums Even though the irrigation fluid fails to reveal 
bacteria, they still may be present in the deeper layers of the thickened 
membrane, their toxic products being continually absorbed, causing 
constitutional s}mptoms The condition is very similar to certain 
infections of the gallbladder Four typical cases are cited, with complete 
relief following repeated irrigations, instillation of iodized poppyseed oil 
and the use of arg}uol packs In a series of 100 cases of chronic disease 
of the antrum, suppurative in 50 and hyperplastic in 49, the chief 
subjective symptoms elicited were lassitude (82), repeated colds (63), 
rheumatic pains (50) cough (36), indigestion (33) loss of u eight 
(23) asthma (14) and hay fever (8) 
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Pulmonaiy Duease — Smith®- and Comee both review the litera- 
ture on pulmonaiy complications of chronic sinus disease and emphasize 
the importance of thoiough investigation of the sinuses m all chronic 
cases Smith states that since the mucosa throughout the respiratory 
tiact IS similar the reaction is the same in all locations The problem 
therefoie oveilaps several specialties, and there is always the danger 
that too much emphasis fiom one point of view may be detrimental to 
the patient’s best interests Repeated examinations and consultations 
between ihinologist, internist and roentgenologist are often necessary 
before deciding on a couise of therapy 

Nakamura “■* reports 15 cases of chronic bronchitis m association 
with sinus disease Thiee of the patients had asthmatic symptoms, and 
neaily all had bilateral involvement The type of sinusitis found was 
suppurative m 12 and nonsuppurative m 3 Most of the patients were 
undernourished and neurotic 

Chipman and Collins report on the material seen at the St Johns 
Clinic foi tiibeiculosis fiom 1931 to 1938, during which period 4,005 
new patients were examined, 2,670 being found nontiibeiciilous Five 
bundled and ninety-seven patients were examined for sinus disease, 
59 per cent of whom revealed definite evidence of infection There were 
58 patients with bionchiectasis, 28 of whom had neither sinusitis nor 
pneumonitis, 4 had pneumonitis, 5 had pneumonitis and sinusitis, and 
21 had sinusitis alone Thirty-six patients with pneumonitis and 68 with 
sinusitis were found to have one or the othei of the three conditions 
frequently in association, which impressed the authois with the neces- 
sity for early diagnosis and lemoval of septic foci from the sinuses 
“Until we know what pioportion of our population in all age groups 
have sinusitis, it is impossible to state whether patients with T B 
have an unusually high percentage of sinusitis We see no reason to 
suspect that this is so Of our 116 proved cases of sinusitis, pneumonitis 
or bionchiectasis only five children had definitely active 1 B Of the 
adult gioup, 24 patients had T B ” 

Mounier-Kuhn claims that the association of sinusitis and bi onchial 
involvements can be explained in different i\ays The bronchial disease 
may be purely coincidental, or due to a descending infection or to 
aspiration, or to transmission by way"^ of the tymphatics , or it may' be 
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a congenital condition as proposed by Kartagener , or the sinus 
condition may be secondary to the bronchopulmonary infection and 
caused by expectoration of secretions [The last-mentioned theory is 
attributed to American authors, who are not named One wonders 
where he got the idea ^ S S ] The author cites 7 cases, 4 of bron- 
chiectasis and 3 of purulent bronchitis Nasal examination revealed poly- 
poid sinusitis in 5, chronic maxillary sinusitis in 1, and in the seventh 
case the bronchial condition followed operation on the tonsils and 
adenoids In common with other authors, previously quoted, he finds 
that the nasal symptoms were minimal in most of Ins cases, which again 
emphasizes the importance of careful examination of the sinuses m all 
patients with chronic bronchitis and other nontuberculous pulmonary 
diseases Discussing the therapy of these conditions, the author suggests 
the use of sulfur inhalations as described by Pouillet 

Tsigelmk mentions the two principal routes of infection from the 
sinuses to the chest, namely, by way of the respiratory tract, through 
aspiration, and by way of the lymphatics He believes the processes may 
develop simultaneously during an attack of grip or measles In some 
cases there is a hereditary predisposition, since he has found anomalies 
in other locations in some of his patients In a senes of 130 cases of 
bronchiectasis recorded by the author there were 35 in which this 
condition was associated with definite sinus disease, in 23 of which the 
sinus involved was the antrum He depends on roentgen studies with 
contrast mediums both in the sinuses and in the bronchial tree for his 
diagnosis 

Bettington reports a case in which long-standing bronchiectasis 
in a woman of 44 failed to improve after several bronchoscopic aspira- 
tions and instillations of iodized poppyseed oil A later examination 
revealed cloudy anti urns Radical exposure showed both sinuses lined 
with a hypei plastic polypoid mucous membrane Operat’on was fol- 
lowed by general improvement, Avith lessening of the cough A cure 
was not expected because of the chromcity of the process, but the author 
wonders whether earlier discoveiy and eradication of the foci m the 
sinuses might not have achieved such a result in vieAV of the marked 
improvement obtained even at a late date 

Nuhsmann presents a chionologic list of references on the subject 
of sinusitis in relation to asthma and cites 2 cases in a series of 12 from 
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his own ex])enence In the first instance a woman of 39 had had asthma 
foi fifteen yeais It was often seveie enough to put her to bed Several 
minoi nasal operations had given only tempoiar}^ relief Finally a 
ladical exenteration of the poljpoid tissue of the ethmoid cells and 
antrums was perfoimed, with complete relief, the patient being free from 
symptoms when seen one }eai latei In the second, a man of 54 had 
asthmatic symptoms dating back nine years to an attack of grip 
Numerous minoi operations on the nose were fruitless, and it was only 
aftei complete exenteration of seveial diseased sinuses that the patient 
obtained relief The author claims equall} good results m 9 other cases 
Recuiiences could always be tiaced to incomplete removal of diseased 
tissue at operation The author is convinced that allergy, when present, 
IS incited by the existing infection, and he feels that the only way to 
cure these patients is by ihorough and complete eradication of the 
mucosa of the diseased sinus 

Russell expresses the same conviction in another way He believes 
that 111 many cases the disease begins in childhood, due to an unresolved 
sinus infection, as a result of which the mucosa is left in what he calls 
a state of “touchiness ” Therefore, what we call allergj'^ is m some cases 
merely a hypersensitive state ot a mucosa previously damaged by infec- 
tion He amplifies this by saying “one might restate the case in another 
way by saying that certain t 3 'pes of inflammation are capable of injuring 
the protoplasm m a specific way so that certain unsatisfied haptophore 
groups are left sticking out, as it were eagei to hook on to the benzene- 
ring portion of appropriate antigens ” In a series of 50 cases Russell 
finds a close association between the condition of the sinuses and asthma, 
although fiom this limited experience he cannot state positively that 
the former is fundamental The essential lesion found in the sinuses 
is edema, often reaching polypoid development Pus is infrequent, 
and the usual S}mptoms of sinusitis are absent He finds the use of 
contrast mediums very helpful m determining the state of the sinus 
mucosa and shows a numbei of roentgen pictures illustrating typical 
cases 

Harrington^- is averse to surgical intervention and prefeis con- 
servative treatment of the nose m cases of asthma He suggests a num- 
ber of procedures, including displacement therapy and the use of the 
Dowling pack He is very enthusiastic about the latter and goes into 
much detail as to its application Also, much space is given to a descrip- 
tion of Gautier’s diastohzation which is a form of intianasal massage by 
means of inflated rubber bougies shaped to fit the nasal fossae The 

71 Russell, H G B Observations upon the Nasal Aspect of Asthma, St 
Barth Hosp Rep 72 23, 1939 

72 Harrington, F T Investigation and Conservative Treatment of the 
Nasal Factor in Asthma, Indian M Gaz 73 725 (Dec ) 1938 
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inflated bougie is allowed to remain in the nose for a few minutes 
to compress the mucosa The air is then withdrawn and the tube 
removed Then it is again passed in and out of the nose under various 
degrees of inflation, thirty to fort) times, thus massaging the tissues A 
flow of mucus IS brought about, \\ hich is finally expelled by the patient 
A course of treatment consists of twenty applications given at the rate 
of three a week, the size of the bougie being increased as the shrinking 
tissues permit Another therapeutic measure recommended is the inhala- 
tion of vapor impregnated with papaverine and ephedrine 

Agar and Cazort having observed a number of allergic patients 
with nasal disease are inclined to be conservative in their treatment 
of the sinuses They claim never to have found it necessar) to do a 
radical operation, having had good results by way of minor procedures, 
such as submucous resection, cauterization, removal of polypi and 
antrostomy They stress the importance of cytologic examination of 
the nasal secretions in the diagnosis [The opposing views of the afore- 
mentioned authors on the subject of asthma and sinusitis are due to 
the fact that each one’s experience has been predominantly with one t) pe 
of asthma to the apparent exclusion of the other type Between the 
extremes of pure allergy and total infection one may find combinations 
of the two in various degrees Hence the variety of deductions depend 
on the predominating types with which the authors have had the 
most experience S S ] 

Ai th ttis — Hamblen speaks from an experience gained at a 
rheumatism clinic, where 18 per cent of the patients referred to him 
had sinus disease A cure or a definite improvement of the rheumatic 
process was obtained in 70 per cent of the patients treated Included 
under the diagnosis of rheumatism were all types of arthritic inflamma- 
tion except, in a few cases, osteoarthritis The principal organisms found 
in drainage of the sinuses were Streptococcus haemolyticus Strepto- 
coccus viridans and Staph) lococcus When there was a history of a 
severe cold or grip antedating the onset of the arthritis, one could 
usually find persisting sinusitis as the etiologic factor Frequently 
there was an association of chi onic sinusitis with sore throat or recurring 
attacks of tonsillitis Significant signs to be observed are redness and 
swelling of the lateral pharyngeal bands, a glazed posterior pharyn- 
geal w'all, small tender postcerMcal glands and stiffness of the neck 
muscles Conservative treatment is advised for infirm and debilitated 
patients Otherwise surgical operation is indicated if the roentgen 
studies with contrast mediums reveal osteitis or marked changes in 
the mucosa of the sinus 


73 Agar, T S , and Cazort, A Pathologic Nasal Conditions Affecting Clinical 
\llcrgi, South M J 32 1063 (Oct ) 1939 

/4 Hamblen, T C Nasal Catarrh and Nasal Sinusitis m Their Relation to 
Chronic Rheumatism, J Ro^ Inst Pub Health & Hjg 2 11 (Jan) 1939 
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Based on a study of 100 consecutive cases of infectious arthritis, in 20 
of which theie was positive evidence of sinus disease, Williams and 
Slocumb make the statement that “it would seem to be an error to 
assume that the sinuses can be ignoied as possible foci of infection ” 
In 19 of the 20 cases mentioned, positive roentgen pictures Avere obtained 
Of 12 patients who weie operated on, 6 obtained complete relief, but 
since 4 of these had their tonsils lemoved at the same time, it is difficult 
to say which was the real focus of infection In the authors’ experience 
it was apparent that if relief failed to follow the operation on the sinus 
within two Aveeks, no further improvement could be looked for Most 
of the sinuses operated on Aveie frankly puiulent, there being only 3 
instances of the so-called silent type of sinusitis 

Neurologic Dtsoidcis — Poita"® contributes a long dissertation on 
the relationship betAveen chionic ethmosphenoiditis and certain neurologic 
and psychologic disturbances, citing a number of leferences from the 
literature having to do Avith specific cases that Aveie apparently proved 
as AA^ell as AVitli the topic in general The routes by Avhich infection may 
be transmitted are described as folloAvs ( 1 ) through pensinus reaction 
resulting in modification of the thickness of the bony Avails Avith 
encroachment on adjacent tissues, (2) local meningeal reaction bj' 
extension of a peiiosteal inflammation, (3) diploetic reaction Avith 
secondary involvement of peiforatmg communicating veins, (4) reaction 
in the skull base Avith condensing osteitis, diffuse or circumscribed, 
lesultmg in compiession of basilar structures, (5) generalized reaction 
of the organism Avith specific alteration of hypophysial function Experi- 
ments on rabbits shoAv that infections intioduced into the vault of the 
pharynx and the sphenoid sinus produce inflammatory reaction in 
the pituitary and other nerve structures of the base Much space m the 
aiticle is given over to the details of the proceduies the author recom- 
mends for the determination of the metabolic and endocrine functions, 
in addition to the usual neuropsychic examination, all of Avhich are 
well known to most neurologists and internists Specifically, the author 
cites several cases among the 9 Avhich he studied and m which definite 
disturbances of a trophic and metabolic natuie Avere traced to chronic 
infection of the posterior sinuses 

Osteomyelitis — LaskieAvicz presents a numbei of case histones 
with photographs of the patients and histologic sections of bone tissue 
He is convinced fiom his experience that the chief route of infection 
IS by A\^ay of the diploetic veins, especially the Breschet plexus, Avhich 

75 Williams, H L , and Slcxrumb, C H Nasal Accessory Sinuses as Foci 
of Infection m Arthritis, Arch Otolaryng 29 829 (May) 1939 

76 Porta, C F Sul comportamento del sistema neurovegetativo diencephahco 
ed extradiencephalico nelle sinusiti. Arch ital di otol 51 163 (April) 1939 

77 Laskiewicz, A Les osteomyehtes des os plats du crane d’origine nasale 
et otique, Re\ de larjng 60 185 (March) 1939 
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cross interosseous sutures, although he also recognizes that in some 
cases the spread is along the periosteal and endosteal plane The former 
route accounts for involvement apparently remote from the original 
focus, while the latter explains the localized large periosteal and extra- 
dural accumulations of pus Contributing factors are local conditions 
favoring retention of pus within the sinus, such as marked septal devia- 
tion, occlusion by a middle turbinate, constriction or tortuousness of 
the nasofiontal duct, inadequate or ill timed surgical operation or trauma 
in the presence of infection The author finds two principal types of 
bone lesion In one there is considerable edema of the medullary structure 
with marked round cell infiltration The blood vessels are occluded by 
recently formed thrombi This type is usually accompanied by extensive 
suppuration The other form is characterized by more extensive destruc- 
tion of bone, with numerous foci of resorption, areas filled with osteo- 
clasts, numerous bacteria, large amounts of detritus and at the same 
time areas showing evidence of new bone formation The necrotic 
areas are naturally in the external or internal plates and lead to seques- 
tration The medulla being more vascular generally offers more resistance 
to the spread of the process, which in this type tends to become chronic 
The author prefers the Jacques modification of Jensen’s technic, leaving 
a laige opening at the internal angle for free drainage and inspection 
He also uses roentgen rays, short waves and Delbet’s vaccine or an 
autovaccine One of the roentgen pictures presented by the author 
shows very clearly the dilated Breschet veins coursing through the diploe 

Skillern cites 6 cases and discusses the pathologic aspects and 
the routes by which the infection spreads He prefers the “trans-eye- 
biow” incision and removal of the anterior wall of the frontal sinus to 
permit adequate inspection and space for dealing with the disease If the 
dura is exposed, he covers it “with strips of sheet rubber which in turn is 
covered by a single layer of gauze which is kept saturated every second 
hour with lysated oiganismal fluid The periosteal skin flap is closed 
over the dressings u ith drainage tin ough the temporal incision ” At 
a secondary operation, when the wound has ceased to suppurate, 
thin spicules of bone derived from the edges of healthy bone are spread 
ovei the dura, uhich speeds up the regeneiation of the bony plate In 
all cases the nasofrontal duct is enlaiged and drainage into the nose 
facilitated 

The 3 cases described by Aiauz, Mercandino and Belou were all 
different In the first case the osteomyelitis followed acute fiontal 
sinusitis, the process attacking the outer la} er of bone near the external 


78 SkiUern S R Osteonnelitic Imasion of the Frontal Bone Following 
Frontal Sinus Disease, Ann Otol , Rhin & Larjng 48 392 (June) 1939 

/9 Arauz S L Mercandino, C P , and Belou, A P Consideraciones a 
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orbital angle In the second case the process was metastatic from an 
osteomyelitic focus elsewhere plus local trauma, and m the third case 
the osteomyelitis occurred during chronic frontal sinusitis following 
previous incision of a subperiosteal abscess All the lesions weie treated 
by wide excision with open drainage Two patients lequired subsequent 
plastic procedures 

Hirst leports the case of a patient who was operated on six times, 
finally succumbing to the disease An acute infection involved the frontal 
and maxillary sinuses, with local edema and tendeiness, and vas 
treated at first by mtranasal antrostomy and infraction of the middle 
tuibinate A few days later the frontal sinus in as opened through the 
anterioi wall, which the author concedes may have been an error, since 
it would have been safer to trephine through the compact bone of the 
sinus flooi rather than the cancellous anterior plate [The best authori- 
ties agree that in severe acute frontal sinusitis it is perfectl)’’ safe to 
trephine thiough the floor of the sinus near the mnei angle, for 
drainage only, care being taken not to crush the bone or attempt to 
curet either bone or swollen mucosa S S ] Subsequent opeiations were 
done 111 an attempt to halt the process, which eventually involved the 
endociaiiium and resulted fatally 

Ballenger reports 5 cases of osteomyelitis involving the sphenoid 
and states that the diagnosis befoie intracranial complications have set 
in is veiy difficult One finds the usual vague symptoms of sphenoiditis, 
such as postnasal discharge deep-seated headache, retro-orbital pain, 
photophobia, lacnmation, scotomas, etc Roentgen pictures aie helpful 
but not conclusive The sella turcica may show calcification of the 
bridge or of the ligaments going to the chnoid piocesses In four of 
the author’s cases there was concurrent otitis media with involvement of 
the mastoid or petrous bone, which complicated the picture so that 
it was difficult to trace the exact couise of the bone involvement 
Autopsies showed that extension to the meninges took place by way of the 
sphenoid bone directly m 2 cases, the cavernous sinus m 1 case and the 
petrous bone m 2 cases Pneumococci of type III were present m 4 
cases and Streptococcus haemolyticus m 1 

If the disease is unilateral. King advises a flap with a temporal 
pedicle An attempt is made to obhteiate the sinus , the wound is packed 
for SIX days, during which time dilute solution of sodium hypochlorite 
IS used freely After suppuration has ceased, the wound is closed 

80 Hirst, O C Osteomyelitis of the Skull Complicating' Mastoiditis and 
Frontal Sinsusitis, Arch Otolaryng 29 24 (Jan ) 1939 

81 Ballenger, H C Osteomyelitis of the Sphenoid Bone Report of Five 
Cases with the Autopsy Findings, Ann Otol , Rhm & Laryng 48 95 (March) 
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82 King, J E J Osteomyelitis of the Skull, Laryngoscope 49 405 (May) 
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Takamuia leports a case of osteomyelitis of the upper jaw follow- 
ing mtranasal antrostoniy The symptoms weie a foul bloody discharge, 
chills, a high temperature and external swelling appearing within twelve 
hours aftei operation A fistula appeared near the internal canthus, 
discharging pus Later a sequestrum was found in the nose , the bony 
septum became neciotic, and the process spread to the palate, resulting 
in necrosis wnth a large peiforation Latei the entire superior maxilla 
became involved, resulting m death fiom sepsis fifty days after the opera- 
tion [Although the details ot the original surgical pioceduie were not 
given. It IS well to point out that the use of a lasp for the anti ostomy, 
particularly when the involvement is still subacute, has been known to be 
the means of infecting the bony nasoantral -wall, setting up this extremely 
dangerous and generally fatal disease S S ] 

Ision Ponte®* reports a rathei rare occurrence — osteomyelitis of 
the superior maxilla as a sequel of a Caldwell-Luc operation The symp- 
toms appealed one \veek after the operation, noth pam and foul dis- 
charge The operative site w'as inspected and an aiea of dead bone 
encountered The Wassermann and Kahn tests were tound stiongly 
positive Energetic antisyphibtic tieatment effected a prompt cure As a 
result of this experience, the author was impressed wntli the impoi tance of 
a routine preoperative Wassermann test 

Harrison’s case was one of a cold follow^ed by the usual symptoms 
of acute osteomyelitis of the frontal bone A subperiosteal abscess w^as 
found, the bone w'as red but pitted on piessuie, and the sinus was full 
of pus The external table was removed completely, and ethmoid cells 
were cleaned out The patient was operated on again two days later 
wdien more bone was removed and raoie adequate diamage effected 
Recovery ensued [There was no mention of roentgen studies in this 
case S S ] 

O? bital and Ocula) Comphcatwns — Escat presents his sixth con- 
tribution on the lelationship of the posterior sinuses to optic neuritis 
and states that he has operated on 49 appaiently healthy sinuses with 
increasingly better results The operation consists of the removal of 

83 Takamura, S Ein Fall von Osttom>ehtis des Oberkiefers im Anschluss an 
intranasale Operation bei Kieferhohlenempyem, Oto-rhino-Iaryng 12 14 (Jan ) 
1939 

84 Ision Ponte, A Complicagoes post-cperatonas da sinusite maKilar Osteite 
sifilitica, Rev med brasil 4 115 (May) 1939 

85 Harrison, H H A Case of Osteomyelitis of the Frontal Bone Compli- 
cating Left-Sided Frontal Sinusitis Australian & New Zealand J Surg 8 313 
(Jan ) 1939 

86 Escat, E Action abortive sur revolution des nevrites optiques de 
I’ethmoido-sphenoidotomie en cavite nasale same Essai d’mterpretation physio 
pathologique, Ann d’oto-larj ng , Julv 1939, p 637 
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the middle turbinate and making as laige an opening into the sphenoid 
as possible Discussing many theories as to the reason for the favorable 
leaction on the oculai apparatus, the author advances his own explana- 
tion to the effect that the resolution of the neuritis is due to phlogosis 
in the ethmoid and sphenoid legions resulting from the trauma of the 
operation Specifically, it is the tiauma to the neuial mechanism of the 
tngeminosympathetic nerves by wa)' of the sphenopalatine ganglion 
acting on the optic nerve through their intimate neural connections 
that brings about resolution 

Kretzschmar and Jacot®' present seveial cases in which the findings 
were typical of the syndrome of the sphenoid fissure described by 
Terrien in 1925 The usual symptoms are ptosis, exophthalmos with 
ophthalmoplegia, fixed dilated nonreacting pupil, anesthesia of the cornea 
and impairment of vision — m other words, symptoms of piessure on 
the structures passing through the fissure The etiologic factor may be 
trauma, pressure of a neoplasm, svphilis or some undetermined 
oiigin The authors believe that sphenoiditis may also lead to this con- 
dition by extension of osteoperiostitis to involve the margin of the 
fissure One case was that of a woman of 43 who had been under treat- 
ment off and on for ten years Eventually ophthalmoplegia developed 
with exopthalmos, paralysis of the third and fifth nerves and retrobulbar 
neuritis Roentgen pictures showed the area medial to the orbital fissure 
to be cloudy and all the margins indistinct There was a zone of decalci- 
fication present Also at the bottom of the orbit there seemed to be a 
dark giay zone, 2 cm in diameter, having its center at the inferior angle 
of the sphenoid fissuie, which might be a tumoi Seveial opeiations 
were pei formed on the frontal, maxillaiy and sphenoid regions, dis- 
closing thickened inflamed mucosa The authois decided then that the 
shadow was due to osteoperiostitis from the chronic sinusitis All of 
the symptoms improved except the ptosis and impaired visual fields 
They believe that the incompleteness of the lesult is to be ascribed to 
the fact that the condition had become chronic before radical measures 
were undertaken The second patient had had symptoms foi two years, 
namely, proptosis, corneal anesthesia, paralysis of the oculomotor nerve 
and central scotoma Chronic pansmusitis was present, vith frank pus 
and polypi Radical surgical operation on the sinuses resulted in 
complete recovery In the third patient, with similar symptoms, the 
sinuses appealed to be normal, but the roentgen films showed cloudiness 
in the apex of the orbit Submucous resection and opening of the 
sphenoid sinus resulted in rapid improvement, the ptosis and the paresis 

87 Kretzschmar, S , and Jacot, P Des symptomes precoces et d’une etiologie 
souvent meconnue du syndrome de la fente sphenoidale, Schweiz med Wchnschr 
69 1103 (Nov 4) 1939 
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of the superior rectus muscle being the last to clear up In the fourth 
patient the anti um and ethmoid cells were definitely infected Operation 
on this patient also resulted in resolution of the ocular troubles The 
authors conclude that when syphilis, tiauma and tumoi have been 
excluded, one should not hesitate to open the sinuses even if gross 
evidence of disease is lacking 

Cone, Moore and Dean®® have found laminagraphy, or “bodv 
section radiograph)” as they term it, far superior to the routine roent- 
genologic technic for shoving changes in the sinus interior, especially 
the posterior group They describe 5 typical cases of retrobulbar 
neuritis in which the nasal symptoms weie minimal and demonstrate 
the laminagraphs which revealed the exact location of the occult disease 
in the sinus responsible for the neuritis, as proved by subsequent opera- 
tion 

Dvorzhats ®“ finds the incidence of sinusitis m connection with optic 
neuritis to be 20 9 per cent The symptom of van der Hoeve was 
present moie fiequently than the Birch-Hirschfeld syndrome 

Cullom IS convinced that there is a close association between optic 
neuritis, toxic amblyopia and sinus disease and presents 6 cases with 
positive roentgen findings to support his contention Four were cases 
of progressive toxic amblyopia with maiked visual impairment, 1 was 
a case of long-standing inflammation of the vitreous, and 1, of optic 
neuritis associated with unresolved empyema of the sphenoid Opera- 
tion disclosed marked pathologic change in the sinuses in every case, and 
recovery was prompt following the operation 

Nakamura reports a case of retrobulbar neuritis of several months’ 
duration due to chronic suppurative maxillary sinusitis Bilateial 
radical operation resulted in piompt recoveiy In a case with similar 
findings the patient lefused operation but recovered nevertheless, fol- 
lowing a number of irrigations of the antrum 

Zambrim’s patient, a woman of 50, suffered from severe frontal 
headaches and ocular pains for over a year and then suddenly lost her 
vision A large central scotoma was found, and roentgen examination 

88 Cone, A J , Moore, S , and Dean, L W Relationship of Paranasal 
Sinus Disease to Ocular Disorders New Critical Method of Investigation by 
Laminagraphs, Laryngoscope 49 374 (Mav) 1939 

89 Dvorzhats, A Van der Hoeve, Birch-Hirschfeld in Rhinogenic Inflam- 
mation of Optic Nerve, Vestnik Oftal 15 105, 1939 

90 Cullom, M M The Effect of Sinus Disease on the E>e South M T 
32 743 (July) 1939 

91 Nakamura, K Rhinogene Sehnerventzundung, Oto-rhino-laryng 12 556 
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92 Zambnni, A R Neuritis retrobulbar operada. Rev Asoc med areent 
53 34 (Jan IS) 1939 
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revealed bilateral cloudy sphenoid sinuses These were opened via the 
transseptal loute, with prompt relief fioni the pain and return of vision 
within one month 

Lagrange and Goulesque report 3 cases of iritis, in 2 of vhich 
the Wasseimann reaction was positive The ocular complication failed 
to yield to antisyphihtic treatment but cleared up completely after 
opeiation on the diseased maxillary sinuses The authors discuss theories 
of the pathogenesis in these cases The hemosporic theory explains 
metastatic localization but does not give the key to the connection 
between the two foci The reflex theor}, illustrated bv the successful 
results obtained b} injections of cocaine within the oibit i e , conduction 
along the afferent fibeis of the tiigeminus neive to the ocular bulb does 
not explain focal iritis from distant foci The allergic theory is based 
on the clinical subordination of the secondary focus and might explain 
the pathogenesis but does not account for certain elective localizations 
The authors believe the answer to the latter objection is the fact that 
the ciliary body contains an abundance of reticuloendothelial tissue which 
IS capable of fixing the allergic factor in the ocular area This would 
confirm the piesence of a general pathologic state but opposes the 
conception of a pathologic reaction as from a specific germ on the idea 
of a specific morbidity 

Chavanne and Colrat describe a case in which two weeks after the 
removal of numerous nasal polypi there w^as a sudden appeal ance of 
blindness in one ej'e due to a macular hemorrhage, which was seen in 
the pieretinal aiea A narrow strand of blood extended to the margin 
of the disk which appeared normal The hemorrhage was completely 
absorbed in six weeks The patient had no hypertension, albuminuria 
or other vascular disease The authoi s state they could find no record of 
any similar case in the literature 

A difficult case came under the observation of Emiliani and Bisi 
An intianasal operation on the ethmoid cells was undertaken for the 
relief of chronic suppuration but had to be abandoned because of 
excessive bleeding, which necessitated packing A short time later 
there was a rise in tempeiature, pain in and about the eye and slight 
edema The pack was removed the next day, but the orbital symptoms 
increased in intensity Chemosis, proptosis, ophthalmoplegia, steamy 
coinea and optic neuritis all appeared within a shoit time An external 

93 Lagrange, H , and Goulesque, J Intis et infection focale , allergie 
systeme reticulo-endothelial , clasogenines, Bull et mem Soc frang d’opht 
51 334, 1938 

94 Chavanne, F , and Colrat, A Infection naso-sinusienne Hemorragie 
maculaire preretimenne , guerison, Oto-rhino-laryng internat 23 225 (May) 1939 

95 Emiliani, C M , and Bisi, R Absceso del vertice de la orbita postet- 
moidectomia. Rev oto-neuro-oftal 14 106 (April) 1939 
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incision exposing the lamina papyracea failed to leveal any pus Inci- 
sion through the periorbita, howevei, reached an abscess at the apex 
of the orbit, which was diained with difficulty, resulting in eventual 
recovery 

Uren"® lepoits 3 cases of orbital complications trom disease of the 
frontal sinus, following swimming m 2 of them In the fiist case there 
weie symptoms of eailj' thrombosis of the caveinous sinus, with 
chemosis, edema and paralysis of the fouith and sixth nerve Prompt 
external drainage was followed by lecovery In the second case an 
oibital abscess ruptured spontaneously into the nose In the third case 
the disease was fulminating in onset, the patient becoming comatose and 
showing flaccid paralysis of the right extremities and of the facial nerve 
on the right, in addition to local edema and ptosis The spinal fluid 
was turbid, and the temperatuie was 104 F Improvement followed 
several spinal taps Two or three months later osteomyelitis with local 
neciosis was discovered, but the patient lefused operation because he 
felt too w'ell The author stresses the value of earl> symptomatic treat- 
ment and the use of sulfanilamide 

A veiy interesting case of bilateral accommodation paialysis and 
unilateral scotoma due to sphenoid disease m a man of 20 is reported 
by Elies Despite careful opening of the sphenoid and posterior 
ethmoid cells, the symptoms failed to disappear Additional roentgen 
studies by Schuller revealed a pterygoid extension of the sphenoid, 
which had evidently been previously missed Oscar Hirsch then oper- 
ated by the transseptal route and found a complete horizontal paitition 
in the sinus, below which was a large compartment extending into the 
pterygoid, containing a yellowish fluid Both sphenoid sinuses were 
thrown into one cavity, and within an hour the patient could read fine 
print The recovery w^as complete 

Among the cases reported by Srmivasan was one in which a bluish 
elevation developed at the inner end of the upper eyelid of a boy of 9 
This proved to be a hemorihage due to scurvy, which improved when 
the diet was corrected Anothei case was that of a boy who had a per- 
sistent edema of the right upper eyelid for six months The child was 
also asthmatic A large myxomatous middle turbinate and several polypi 
were removed, with immediate relief of the ocular symptoms as well' as 
of the asthma 
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Sobol reports 10 cases of sinusitis with orbital complications, due 
mostly to grip Two of the patients died 

Inhaaamal Coinphcaiwns — Yaskm presents an exhaustive 
review of the mateiial at the Giaduate Hospital and the Northern 
Liberties Hospital, cover mg a period of twenty years A total of 443 
intracranial neurologic complications of otitis and sinusitis \\ere studied, 
91 of which were due to the latter The discussion includes modes of 
transmission, symptoms, diagnosis and treatment Emphasis is placed 
on the finding of multiple complications in many cases, and the 
necessity for early and frequent spinal puncture in all cases m which 
the diagnosis is m doubt is stressed Five cases of extradural abscess 
of sinus origin were seen, the condition resulting fatally m all In 2 
the abscess was associated with thrombosis of the longitudinal sinus, 
111 1, with abscess of the hi am, and m 2, with meningitis Four cases 
of pachymeningitis interna with subdural abscess of sinus origin were 
observed The symptoms are hard to differentiate from those of an 
extradural abscess The condition usually results from the latter by 
diiect extension with or -without fistula Three of the 4 patients recov- 
ered Eleven cases of protective meningitis w'eie seen, m 2 of them 
the meningeal disease was due to sinusitis All of the patients recoveied 
This type of meningitis is differentiated from bacterial meningitis by 
the absence of bacteria and the chemical changes usually associated 
with the latter 

A total of 196 cases of bacterial meningitis are included m the 
senes, in 31 of which the condition was due to sinusitis There were 
16 cases of brain abscess due to sinus disease, in 14 of which the abscess 
oiiginated in a fiontal sinus, only 3 of the patients survived Contra- 
lateral involvement is explained as being due to thrombophlebitis or to 
deviation of the intersmus septum A history of a definite chill oi grippy 
feeling was quite common in these cases m contrast to those of abscess 
of otitic origin, in which a chill was rare Also the symptoms of intra- 
cranial pressure were quite constant Thiee cases of nonsuppurative 
encephalitis are described m detail In these cases tljere were focal 
symptoms without evidence of pressure, slight fever and leukocytosis 
Two cases of thrombophlebitis of the cavernous sinus w'^ere found in 
the series, and 2 cases of thrombophlebitis affecting the longitudinal 
sinus The author presents abstracts of the histones of 19 cases, which 
are illustrative of the various types of complications and aie worthy of 
careful study 

99 Sobol, I M Clinical Observations on the Role of Sinuses in Complications 
of Orbital Inflammation, Vestnik oftal 13 451, 1938 

100 Yaskin, J C Neurologic Complications of Infections of the Temporal 
Bone and Paranasal Sinuses, Arch Otolarjmg 30 157 (Aug), 360 (Sept) 
1939 
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Statistics from the otolaryngologic clinic of the Sabbatsberg Hospital, 
in Stockholm, Sweden, since 1912, piesented by Sjoberg,"®^ show that 
of a total of 41,895 patients admitted, acute frontal sinusitis was present 
in 1,958 (4 6 per cent) Eight of these had an abscess of the frontal 
lobe, and onty 1 in this group recovered Chronic frontal sinusitis 
was present in 3,364 (8 1 per cent) of the patients, 8 of whom had 
abscess of a frontal lobe The mortality was 62 5 per cent (5 cases) One 
case m which the abscess was due to acute fiontal sinusitis and in 
which lecover) took place is described m detail 

After describing 3 cases of abscess of a frontal lobe due to frontal 
sinusitis, Carrascosa draws the following conclusions 1 Metastatic 
abscess is thrombophlebitic in origin and apoplectiform in onset 2 
Abscess occurs most often in acute sinus disease or acute exacerbation 
ot chronic sinusitis 3 One may suspect its presence if unable to 
explain a sudden exacerbation of the original complaint m the absence 
of other findings elsewhere 4 The sudden appearance of somnolence 
or psychic disorders in the absence of osteoni} elitis or meningitis is 
extremely suggestive of abscess of the brain 5 Metastatic cerebral 
abscess is more common than generally supposed Case 1 was an instance 
of acute frontal sinusitis with bilateral frontal lobe abscess Case 2 was 
an instance of an exacerbation of chronic frontal sinusitis with an abscess 
in the temporal region Case 3 was a case of frontal sinusitis complicated 
by mucocele and abscess of the fiontoparielal region of the brain All 
the case histones are quite typical, showing that when the abscess 
encroached on the temporal region the focal symptoms were definite 
whereas when it was restricted to the frontal area the symptoms were 
chiefly those of encephalitis 

A case m which the diagnosis w'as obscured by the history of a 
mastoid operation several yeais ago is described by Kepes A 14 
year old boy wnth acute frontoethmoiditis began to have meningeal 
symptoms and signs of a left temporal abscess Operation on the 
sinuses revealed an acute purulent infection, but exposure of the dura 
failed to show any abnormality The author therefore felt that the 
cerebral symptoms must have originated from a focus in the old mastoid 
area of infection, and therefore the mastoid wmund was reopened and 
the dura exposed It was found to be bulging and wdien incised 
revealed a cortical abscess The patient, howerer, succumbed, and the 


101 Sjoberg, A A A Contribution to the Prognosis and Treatment of the 
Rhmogenous and Otogenous Brain Abscesses, Acta oto-larjmg 27 638 1939 

102 Carrascosa, A E El absceso cerebral, metastasico del origen otico y 
sinusal, Rev med latino-am 23 1373 (Sept) 1938 

103 Kepes, P Rmdenabszess des Schlafelappens im Anschluss an rhinogene 

Meningitis, Acta oto-larvng 27 165, 1939 ^ 
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autopsy showed diffuse purulent meningitis by extension from the 
sinuses, with the coitical abscess a secondary complication The diffi- 
culty in this case was due to the fact that cortical or subduial abscess 
IS hard to diagnose or difteientiate from meningitis if sufficient time 
IS not available for adequate bacteriologic studies 

Kesslei and Savitsky find the Ayala index of value in the diag- 
nosis of an abscess of the brain This is computed by dividing the final 
pressure (spinal fluid) by the initial pressure multiplied by the amount 
of fluid removed (10 cc ) If the result is over 6 it speaks against 
an abscess of the biain Among 11 cases of verified abscess of the brain 
there was onl) 1 in which the index was over 5 In 1 case the diagnosis 
was corroboiated by an encephalogram 

Richter cites 4 cases in which the presence of meningeal symptoms 
offeied difficulties in diagnosis their origin being obscure One patient, 
a man of 28, who had had a bilateial operation on the frontal and 
maxillar}' sinus as well as a bilateral mastoid operation, m 1935, pre- 
sented himself with headache, vomiting and diplopia Head movements 
weie restricted, the temperature was 39 5 C (103 F ) , the drums and 
mastoids were without reaction, and only a moderate amount of mucus 
was present in the nose The frontal sinuses and the antrums gave 
negative results on irrigation, but there was a stiff neck The fundi 
weie normal Lumbar puncture yielded only three cells, but the 
piessure was up to 270 mm After a few days of palliative treatment 
It was discovered that the patient was having onl} an attack of grip, 
falsifying his temperature The stiff neck was due to occipital neuralgia 
and the paresis of the exteinal rectus muscle had nothing to do with the 
case In another patient having definite fiontal sinusitis, meningitis 
developed, which yielded to automeningococcic seium after an opera- 
tion on the frontal sinus had failed to help the patient The author 
quotes Burger in the Denker-Kahler “Handbuch ’ on the piobabihty 
of epidemic meningitis finding an atrium via an infected sinus 

Goodyear believes that no good can come from too eai ly inter- 
vention in meningitis suspected of being of sinus origin, at least in the 
stage before nature has set up any barrier Since the spread to the 
meninges from the sinuses may be extremely rapid, it is impoitant to 
watch patients with acute and subacute sinusitis closely for symptoms 

104 Kessler, M M, and Savitskj, N Otitic and Sphenoiditic Hydrocephalus 
The Value of the Ajala Index, J Mt Sinai Hosp 5 486 (Nov -Dec) 1938 

105 Richter, H Zur Differentialdiagnose otogener und rhinogener Menin- 
gitiden, Monatschr f Ohrenh 73 501 (Aug ) 1939 

106 Goodyear, H M The Indication for Surgery in Meningitis Secondary to 
Disease of the Middle Ear and of the Nasal Sinuses Reservations in Early 
Surgical Intervention, Laryngoscope 49 102 (Feb) 1939 
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possibly indicating retention and to oA^ercome the obstructions to drain- 
age before extension to the meninges has taken place 

Olaison reports a case of cured rhinogenic meningitis m a girl 
of 11 The disease followed acute coryza and sore throat with head- 
aches, swollen periorbita, photophobia and rigid neck The spinal fluid, 
under normal pressure, showed 496 cells, and the Tandy and Nonne 
tests were positive Both anti urns were cloudy Because of the orbital 
swelling the author opened the ethmoid externally and evacuated a 
spoonful of creamy pus containing diplococci and streptococci Local 
heat and methenamme Avere administered, and Avithin three days the 
meningeal symptoms subsided The smears and cultures from the spinal 
fluid were negative CccInM) 

25 E Washington Street 

107 Olaison F A Case of Cured Rhinogenous Aleningitis Acta oto-laryng 
27 172, 1939 
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Diseases or the Ear in Children Horace James Williams, JAMA 
113 990 (Sept 9) 1939 

Williams discusses in full the important points in the diagnosis of the catarrhal 
and suppurative diseases of the middle ear, with emphasis on the anatomic ^arla- 
tions of the ear and eustachian tube in infants and children up to 2 years of age 
The genesis of infection is outlined, and the varying febrile courses associated 
with infections of the upper respiratory tract and acute infectious diseases such as 
scarlet fever and measles are clearly brought out 

Early performance of myringotomy when the indications warrant this pro- 
cedure IS advocated A search of the records of 14,733 patients in the author’s 
service at the Philadelphia Hospital for Contagious Diseases proves the truth of 
his plea that many untoward aural complications requiring surgical intervention 
were prev'ented by myringotomy Mild suction with a rubber catheter hastened 
the removal of mucopus from the nasopharynx in many children 

In a few cases, sulfanilamide W'as given, but the otorrhea in these cases did 
not show any greater tendency to cessation than in the controls 

In the group of 1,535 patients with scarlet fever in whom suppurative otitis 
media developed, 3 5 per cent had had their tonsils and adenoid masses removed 
Williams concludes as follows 1 The structure of the infant’s ear predisposes to 
otitis media 2 Sinusitis is a large factor in the production of otitis media 
3 Early myringotomy is a distinct adv’antage 4 Impairment of hearing should 
be recognized and treated early Gordon, Philadelphia 

The Syndrome or Vestibular Paralvsis in ^Ian Paul M Levin, J Nerv 
& Ment Dis 89 335 (March) 1939 

The vestibule serves to initiate reflexes for righting and maintaining posture 
and for the ocular movements which compensate for movements of the head 
Loss of these reflexes therefore produces a staggering gait and inability to right 
the body when it is dropped or placed in water In addition, ocular fixation is 
not maintained during movements of the head Levin illustrates this syndiome 
with the case of a man who at the age of 19 began to stagger m the dark, a 
symptom which grew progressively worse until he fell even in the light A year 
later he lost his sense of direction in the dark or when swimming under water 
with his eyes closed Two years later movements of his head caused objects 
about him to seem to jump There had never been any vertigo or deafness 
Neurologic examination at the age of 27 showed an ataxic gait, especially with 
the eyes closed, and a strongly positive Romberg sign There was no response 
to the caloric vestibular tests, but a normal response of the eyes to galvanic 
stimuli over the ears was elicited There was no nystagmus and no adiadoko- 
kinesia, tremor or past pointing There was no ataxia in movements of the 
extremities The remainder of the neurologic examination gave normal results, 
as did all laboratory tests, including those on the cerebrospinal fluid Levin 
believes that this patient presented in full the syndrome of vestibular paralysis, 
due apparently to selective degeneration of the v^estibular apparatus, but seemingly 
not of the vestibular nerve j^^ckay, Chicago [Arch Neurol & Psychiat ] 

Discussion on Internal-Ear Deafness, Proc Roy Soc Med 32 487 (March) 
1939 

F W Watkyn-Thomas first outlined the differential diagnosis of internal ear 
deafness from lesions of the nerve trunk and those of the middle ear He empha- 
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sized that an obstructed eustachian tube with an impressed tympanic membrane 
can produce many of the signs of internal ear deafness The careful analyzing 
of the results of the air and bone conduction tests was also emphasized In dis- 
cussing the cause of internal ear deafness he considered the bloodstream, the 
endoljTnph and the perilymph Changes in any of these circulating fluids may 
affect the nerve supply of the organ of Corti Toxins produced by focal lesions, 
he said, are important as a cause, and he adiocated a careful search for, and 
elimination of, such lesions Syphilis was mentioned as a rather uncommon cause, 
and pyogenic infections in the ear and nose were discussed as causative iactors 
Under the heading of treatment of internal ear deafness were mentioned (1) 
removal of foci of infection (most common in the teeth), (2) faradism and vibro- 
massage, (3) protection from noise, (4) improvement of general health, (5) admin- 
istration of vitamin B and (6) the use of hearing aids 

Suggit showed and discussed a number of audiograms representing different 
types of internal ear deafness Campbell, Philadelphia 

The Electrical Activity of a Denervated Ear A F Rawdox'-Smith and 
J E Hawkins Jr , Proc Roy Soc Med 32 496 (March) 1939 
“The electrical response from the cochlea of a cat which had previously been 
deneriated by intracranial crushing of the auditory nerve was submitted to a 
lengthy study, the results of which may be summarized as follows 

“The responses to acoustical stimulation derived from electrodes placed on 
the round window margin and in the chin muscles were studied by means of an 
amplifier and cathode ray oscillograph, in the usual way Transient stimuli whose 
polarity could be reversed were employed to demonstrate the absence of any 
electrical component of neural origin such as is invariably present in a normal ear 
In all other respects, however, the responses were unaffected, and both threshold 
contours (the so-called ‘electrical audiogram’) and equal response contours for 
approximately pure-tone stimuli demonstrated close comparability with those for 
normal ears Harmonic analysis of the cochlear response yielded results departing 
from the normal only in such respects as would be expected m view of the com- 
plete absence of nervous component m the analysed ware 

“From these data, it is argued that this animal presented a case in which 
normal electrical responses were obtained from the peripheral organ, despite 
virtually complete degeneration of the auditory nerve, and, it follows, complete 
unilateral deafness Subsequent histological examination confirmed these obserra- 
tions, and it is urged, therefore, that the validity of the view that the cochlear 
response provides an index of the hearing ability of an animal, as is sometimes 
stated, is open to question Additionally, this experiment finally discredits the 
hypothesis that the cochlear response itself is, in any sense, neural in origin, it 
further indicates the necessity for caution in the interpretation of results obtained 
from normal ears, where the cochlear response, however derived, is m some 
degree, adulterated by the simultaneous presence of an action potential component ’’ 

Campbell, Philadelphia 

Two Cases of Vertigo Treated by Intratympanic Injection of Alcohol 
W S Thacker Neville, Proc Roy Soc Med 32 841 (May) 1939 

A patient aged 48 and another aged 55 years, complaining of deafness and 
tinnitus in one ear, recened 3 minims (018 cc) of alcohol vn the labyrinth via 
the tympanic membrane and the foramen ovale Both patients showed the typical 
restibular reaction of a destroyed labyrinth together w'lth complete deafness of 
the affected ear The end results were not reported 


Campbell, Philadelphia 
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Threi: Temporal Bo^^s to Iiiustrate the Anatomv of Translabyrinthine 
Drainage of the Meninges and Vestibulotomy E D D Davis, Proc 
Roy Soc Med 32 842 (May) 1939 

The specimens showed the \estibule and external semicircular canal which had 
been opened, as w'ell as the internal auditory meatus The author remarked that 
he had had only about 2 successes in about a cloven cases of meningeal infection 
In the discussion Eric Watson-Williams, Watkyn-Thomas and Sydney Scott 
cited cases of their own and gave opinions regarding such aspects of the problem 
as the procedure and the development of paraljsis of the facial nerv'e 

Cajipdell, Philadelphia 

Mastoiditis and Chronic Osteomvllitis on the Right Side, Provoking 
Repeated Attacks of Meningitis F Od\, Rev d’oto-neuro-opht 17 164 
(March) 1939 

Ody reports a case of acute meningitis and petrositis, with sequester formation, 
in a man aged 39 years At the age of 2 jears he had had an attack of acute mas- 
toiditis on the right side and was treated bj antrotomj In 1912 he suffered from 
lancinating pains in the same mastoid process In 1920 he had headache, vertigo, 
vomiting and falling to the left, he was given antisyphihtic treatment In 1934 an 
attack of acute meningitis occurred, and pneumococci weie found in the spinal 
fluid In May 1935 there developed another attack of meningitis, and the right 
mastoid process was exenterated In November 1935 anotlier attack of meningitis 
occurred, and in December still another Roentgenograms rev’ealed osteomj elitis 
and sclerosis of the petrous bone, with sequester formation In February 1936 
three operations on the petrous bone were undertaken, and part of the necrotic 
bone was remov'ed, a sequester within the dura being left The patient made a 
prompt recovery A lumbar puncture made in June yielded fluid witli a normal 
formula In February 1939 the patient was still m good health The presence of 
osteitis on the posterosuperior surface of the petrous pyramid indicated that the 
meningeal infection was transmitted via the vestibular aqueduct The persistence 
of almost normal hearing and of part of the labyrinthine function on the diseased 
side suggests that the infection was propagated not by the internal ear, but by the 
venous channels of the bone 

Dennis, San Diego, Calif [Arch Neurol & Psychiat ] 

Central Vestibular Symptoms Following Diphtheritic Angina R Mayoux, 
Rev d’oto-neuro-opht 17 426 (June) 1939 

Four days after an attack of diphtheria there occurred paralysis of the palate, 
limbs and accommodation, accompanied by slight vertigo The vertiginous sensa- 
tions continued and were increased by movements of the head, especially inclina- 
tion to the right There followed incoordination of the limbs on the right side, 
disturbance of deep sensibility, paralysis of the right external rectus muscle and 
the right twelfth nerve and spontaneous nystagmus on looking to the right, some- 
times becoming pendular There was marked disturbance of equilibrium A 
caloric test revealed normal nystagmus but no vertigo 

This observation demonstrates the possibility of the existence of central lesions 
in the course of diphtheria The homolateral character of the disturbance of deep 
sensibility indicated the presence of a low bulbar lesion Usually, vasodilatation 
caused by the toxin of diphtheria is transitory, but when the intoxication is intense 
hemorrhagic suffusions, or even true hemorrhages, in the sheaths of the vessels 
are produced This probably occurred in the present case and explains the per- 
sistence of the sjmptoms for seven years 

Dennis, San Diego, Calif [Arch Neurol &. Psychiat] 
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Petrositis P C Gerlins, Nederl tijdschr v geneesk 83 504 (Feb 4) 1939 

B> the term “petrositis” Gerhngs indicates an inflammation of the cells of 
the petrous pyramid, the petrosal portion of the temporal bone He describes the 
normal and the pathologic types of pneumatization of this area He calls atten- 
tion to the studies of Lange and Marx, which show the importance of petrositis 
in otogenous intracranial involvement For the diagnosis roentgen examination 
is indispensable With regard to the treatment of petrositis the various opera- 
tions on the petrosal apex are pointed out The clinical record of a boy of 8 
jears with petrositis is communicated, wuth a report of the microscopic examina- 
tion of the temporal bone 

WN Creield, Amsterdam, Netherlands [Am J Dis Child] 


Pharynx 

Swelling of the Palate I^ a Womax Aged Forty-Nive R R Simpson, 

Proc Roy Soc Med 32 1237 (Aug) 1939 

This patient showed a large, smooth cystic swelling of the whole palate, except 
the posterior half of the soft palate The nature of the condition was doubtful, 
and guidance was sought as to the best method of handling it 

Campbell, Philadelphia 

Plaut-Vincent Infection on the Base of Tongue and Epiglottis F Ipolyi, 

Monatschr f Ohrenh 73 647 (Oct) 1939 

In connection with a case of Plant- Vincent angina invoking the Aallecula and 
the epiglottis, the possible complications of this disease are discussed The treat- 
ment employed consists of painting the ulcerations wuth a 1 per cent solution of 
acriflavine hydrochloride and the use of a diluted gargle of the same substance 

Lederer, Chicago 

Clinical and Roentgenologic Examination of the Nasophartnx Heinz 

G A Bayer, Ztschr f Hals-, Nasen- u Ohrenh 45 247, 1939 

After discussing the various methods employed in the roentgen examination 
of the nasopharjmx, Bayer describes liis personal technic He uses either stereo- 
scopic or serial roentgenograms, a distance of 70 cm , 70 kilovolts, 150 milliam- 
peres, 0 4 to 0 6 second By this method, he can outline the various landmarks 
and particularly stress the study of the soft tissues of the nasopharynx and their 
relation to the spine and cranium He then presents several cases of pharyngeal 
growths (adenoids, tumor, angiofibroma), which can readily be diagnosed through 
his technic 

The second portion of his paper is a practical consideration of his particular 
roentgen technic, as particularly applied to an adenoidectomy He feels that, 
owing to improper position of the head, injury to the atlantis protuberance, the 
sphenoid body and the basilar portion of the occipital bone can occur easily 
He advocates a shghtk forward flexion of the head as the proper position to 
be used Perski, Philadelpma 


Larynx 

Cardiospasm O Stanley Hillman, Proc Rov Soc Med 32 1235 (Aug) 

Hillman reports a case of cardiospasm in a man of 44 years on whom svmna 
thectomy was performed, the stomach was opened and the cardiac orifice dilated 
with the fingers Recoien was uneventful, and relief of the dysphagia was obtained 
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In the discussion V E Negus commented on the fact that a better result was 
produced by digital stretching than was obtained bj dilation through an csophago- 
scope He said he believed it was because the abdominal surgeon straightened as 
well as dilated the esophagus Campbell, Philadelphia 

Lar\ngitis XuBFRCbi ols E Watson-Wii LIAMS, Proc Roj Soc Med 32 
1236 (Aug) 1939 

The larynx of this patient who showed roentgenographic etidence of actne 
tuberculosis of the lungs, rcicaled red and drj \ocal cords without edema or 
ulceration It was doubtful if a tuberculous lesion was present in the larynx 

Campbli I , Philadelphia 

Results oi Emergency Traciifotomv for Forpign Body of tup Air Passages 
IN Children Two Clinical Cases A Lambescu, Med inf, Rumania 
1 166 (Alarch-April) 1939 

Lambescue, after classifjing the solid foreign bodies that may fall nto the 
larynx and tracheal tube, explains the symptomatic picture and the elements of 
diagnosis The discussion of the treatment occupies the greatest place and is 
directed first toward the extremely dramatic situation m which one is obliged 
w'lthout hesitation to practice tracheotomy as an emergency measure and second 
to the situation less pressing m which it is convenient to resort to a tracheo- 
bronchoscopic procedure In order to aioid complications, one should not neglect 
any details of technic 

By means of tiacheotomy% the author has sated 2 children w'lth obstruction of 
their respiratory paths If the foreign body is not embedded, one can replace the 
bronchoscopic approach w'lth tracheotomy when one does not hate access to a 
bronchoscope or to a specialist in this form of practice It is the method to be 
preferred when asphyxia is acute At other times tracheotomy should De the 
preliminary procedure For children the operation of choice should be high 
tiacheotomy under local anesthesia 

From the Author’s Summary [Am J Dis Child ] 


Miscellaneous 

The Chemotherapy of Experimental Type II Pneumococcic Meningitis 
Paul Gross and Frank B Cooper, Am J M Sc 97 609 (May) 1939 

Gross and Cooper produced infection of the meninges in a group of 54 rats 
with a 1 100,000 dilution of a culture of a ty'pe II pneumococcus, corresponding 
to about ten fatal doses The fatahty^ rate w'as 100 per cent in the control group 
(20 animals) and 60 per cent in the sulfone group (IS animals) , the sulfanilamide- 
treated group (15 animals) show'ed a fatality rate of only 26 7 per cent The 
initial treatments were begun six hours after the infection A series of 45 rats 
were infected with a 1 10,000 dilution of the same culture, corresponding to about 
one hundred fatal doses All control animals (IS) were dead within sixty^-eight 
hours, and all but 1 of the 15 sulfone-treated rats within forty-four hours The 
sulfanilamide group (15 rats) show’ed a survival rate of 46 7 per cent, w’lth an 
average survival time of one hundred and thirty-three hours for the rats which 
died Treatments similar to those m the first experiment w'ere initiated six hours 
after the infection Within less than tw^enty hours, 6 control and 3 sulfone-treated 
rats had died, they showed extensive and diffuse, but not uniformly distributed, 
purulent leptomeningitis of the brain and spinal cord Sulfanilamide is suggested 
as an adjuvant of specific serum therapy, or as the primary therapeutic agent 
when such serum is not aeailable, as a means tow'ard an effectively lowered mor- 
tahtv rate for pneumococcic pneumonia and meningitis in man 

AIichaels, Boston [Arch Neurol & Psychiat] 
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Parallel Stud\ of the Pathogekesis of Rhinocenols Optic Neuritis axd 
OF Serous Iritis B Waldmann, Am J Oplith 22 44 (Jan ) 1939 

Waldmann cites several cases of neuritis and iritis, evidently due to sinus 
infection He discusses their pathogenesis and gives the following summary 
“As can be seen from the foregoing, the pathogenesis of optic neuritis and of 
serous iritis displays considerable differences, they have, however, many points 
in common 

“The optic neuritis or rhinogenic origin is the outcome of an aseptic process 
going on in the optic canal, and is brought about exclusively by mechanical fac- 
tors Its origin is in the empyema of the posterior sinuses, or the chronic 
hypertrophic inflammation of the latter 

“Spontaneous serous intis, even in the presence of syphilis or tuberculosis, is 
in every instance the outcome of a catarrhal infection 

“The source of infection is the catarrhal inflammation of the posterior sinuses, 
and pathogenic agents migrate directly from the sinus into the canal and thence, 
bj way of the pia mater, into the uvea ” a,v S Reese [Arch Ophth ] 

Meningiomas of the Brain G Horrax, Arch Neurol & Psychiat 41 140 
(Jan) 1939 

The sections of this review on meningiomas arising from the olfactory groove 
and on orbital temporal meningiomas are of special interest to the ophthalmol- 
ogist The first type of meningioma results in atrophy of the optic nerve together 
with loss of olfactory sense on the same side, mental change and finally increased 
intracranial pressure and choking of the optic disk on the uninvolved side The 
second type results in marked and gradually increasing protrusion of one eye 
due to the enormous bony thickening of the orbital roof and of the bone lateral 
to and beneath the orbit in the region of the sphenoid ridge, together w’lth inva- 
sion of the orbit posteriorly by the tumor, w'hich has extended through the bone 
from Its intracranial origin Irvine, Los Angeles [Arch Ophih ] 


Torticollis Spastica Or an R Hindman, Arch Otolaryng 29 927 (June) 
1939 

Hyndman reports 3 cases of spastic torticollis, in all of which the patient 
reacted strongly in Barany tests In 1 case relaxation of the spastic muscles w'as 
noted when the patient was reclining or w’hen the head w'as tilted backward In 
a case of spastic torticollis of seven years’ duration, the spasmodic jerks of the 
head ceased completely when a cold caloric test was made on the left ear, and 
gradually returned after the induced nystagmus ceased The spasmodic jerking 
of the head disappeared also when the right ear was irrigated wuth cold ivater 
With the hot caloric stimulus the tendency for the spasmodic jerking to stop w'as 
much less striking than with the cold caloric stimulus Severe stimulation of other 
parts of the body increased the torticollis To eliminate the possibility of sugges- 
tion, the patient was informed that a test w'ould be made as usual, but the ivater 
injected was at body temperature The torticollis was not influenced An acid 
ash diet with ammonia chloride was tried wuth benefit, after ivhich it was decided 
to section the right vestibular nerve The torticollis disappeared for ten days 
but reappeared on the eleventh day Three W'eeks after operation, a cold caloric 
stimulus W'as applied to the right ear to test the adequacy of the section of the 
lestibular nerve The test had a mild and transitory influence on the torticollis 
Auditory tests showed complete absence of audition on the side of the operation 
During the ensuing four months the patient did not experience Meniere attacks 
of dizziness, but the torticollis was the same as before operation Four months 
later the remainder of the eighth nerve was sectioned, w'lthout influence on the 
existing spontaneous cerebellar nystagmus On the third postoperative day the 
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torticollar twitches appeared Two weeks later a cold caloric test on the right 
ear showed no reaction and had no influence on the torticollis Five months after 
the second and four months after the first operation, cervical lammectomj with 
bilateral section of the first, the second and the third anterior root and of the 
spinal accessory nerve was done Fifteen days after discharge the spasms returned, 
but to a much less degree, indicating that, although the vestibular apparatus is 
imohed in certain cases of spasmodic torticollis, destruction of the end organ in 
this case failed to abolish the torticollis permanently and that the locus operandi 
IS central Huntei , Philadelphia [Arch Neurol & Psychiat J 

Serum Therapy or Streptococcic Ineection of the Nose, Throat aad Ear 
AND Its Complications A E Shepiar, kl J Spence and W J klAC- 
Neal, Arch Surg 38 206 (Feb) 1939 

Additional reports are given on 30 patients suffering from severe infection with 
hemolytic streptococci m the field of otolarj ngology, 4 -with complicating menin- 
gitis and 15 with blood jiclding bacteiia on culture These patients were treated 
with streptococcus serum of three different kinds In some instances other thera- 
peutic procedures were used along with the injection of scrum There were 7 
deaths in this group The authors conclude that the carlv use of chemothera- 
peutic and biologic agents for the control of infections with hemolytic streptococci 
may be expected to reduce appreciablj the need for operatne procedures 

Kaiser, Rochester, N Y [Am J Dis Child ] 

Oral Administration of Ragw'efd Poli^n J H Biack, J Allerg^ 10 156 
(Tan) 1939 

Black has treated hay fe\er by oral therapv for a number of years in a grad- 
uallv decreasing number of patients He tried it again on 40 patients during the 
ragw'eed season of 1938 He concluded “Oral therapv with ragweed pollen 
gives perfectly satisfactory results in some patients and fair results in a larger 
group, but does not compare fa\orablj with the results obtained by hypodermic 
treatment In three patients it was found that the oral administration of pollen 
made it possible to increase the hypodermic treatment much more rapid'y than 
could be done before pollen was administered by mouth ” 

Hover, Cincinnati [Am J Dis Child ] 

Role of Heredity in Stuttering S E Neison, J Pediat 14 642 (May) 1939 

Nelson compared the lineage histones of 204 stutterers with those of 204 non- 
stutterers The subjects of both groups were matched in age and sex Those 
belonging to the stuttering group were selected only because they stuttered, those 
belonging to the control group were selected because they spoke normally and 
had no history of stuttering Additional information w'as secured from grand- 
parents, aunts, uncles and friends The trend of the data seems definitely to 
indicate that there must be some biologic tendencj' to stutter The conclusions 
pointing to that tendency are as follow's A greater percentage of stutterers who 
have ancestral pedigrees of stuttering began to stutter when they were learning to 
speak, while a greater percentage of the stutterers w'hose pedigrees show no 
ancestral stuttering began to stutter after the onset of speech There is a constant 
ratio in favor of the greater incidence of diseases and other precipitating factors 
occurring at the onset of stuttering among stutterers whose pedigrees show no 
ancestral stuttering than among stutterers whose pedigrees show ancestral stutter- 
ing Manv of the stutterers with pedigrees of ancestral stuttering show a history 
of no diseases or other precipitating factors coincident with the onset of speech 
and stuttering, as compared with the percentage of stutterers with pedigrees with 
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no nncc'stnl '^tntterinsr The manner and character of the accidents frights and 
diseases art more Molent and more se\ere among those stutterers hating pedigrees 
ot no stuttering than among stutterers showing stuttering in their ancestrj 

T A M A 

1 KF-,\TMtNT OF THE COMMON COUI IN INFANTS tNI) CHILDREN R L T KENNEDY, 

Minnesota Med 22 1 (Tan ") 1939 

Under the term ‘ common cold Kennedt includes acute inflammation of ant or 
all portions of the upper part ot tlu respiratort tract He feels that the cause mat 
be a filtrahle tinis with bacteria as coincidental or secondart mtaders He adtises 
isolation ot iniants iroin mtected persons Treatment mat be pretentite or stmp- 
tomatic \ accme mat be giten with the understanding that although not harmful, 
It mn not prote beneficial Keniiedt feels that proof is lacking tliat there ^s 
int substance in mod or m preparations of titamms which specificallt pretents 
tolds For t re itment he adtises rest in bed sedatites humiditt baths, antipt reties 
and oecasionallt the use of epinephrine or ephedrine as nasal drops or a spraj 

Anderson, Minneapolis [Am J Dis Child] 


BkONCHOSCOFIC DlLtTtTlON OF BrONCHI\L StENOSIS FoLIOWINO TFIORtCOPL-tSTV 
lOR Pi LVRCi losis Edw VRD B BENEDICT, Xctt England T liled 220 617 
(April 131 1«3Q 


Bronehoscopic imertention is as important lor the rebel of bronchial stenosis 
due to tuberculosis as tor ant pathologic condition causing stenosis As tet it 
cannot be said that stenosis follows thoracoplastic procedure 

Benedict feels that some tuberculous tracheobronchitis probablt CNists before 
the proccvhtre i< done This procedure heweter mat actuate the process simplt 
bt compression uid approNimation ot the bronchial surfaces Because ot this 
suspicion of preeNisting trachectbrcnchitis it is important to use bronehoscopic 
procedure as a prehminart to ccllap-e therapt Three cases of the stenotic ttpe 
01 tiibciculoiiN brcinchitis are reported in all ot which grecat benefit was obtained 
bt the ii«e ot the broi choscope In no case did the procedure reactuate the tuber- 


culosis 


ScH \LL Boston 


Mic.RtiNF A BmiTtNt Stldn R O Hxllokan M'est Virginia M T 35 233 
vMatT l«t« 

Hatlon.n proposes that migraine is due to swelling of the pituitart gland, 
which creates cci.i'iress’on of the c^temoiis smuses resulting in congestion of the 
who'e teioiis ststem of the stcull Pressure on the pain papillae within ’■tie walls 
01 the dura! smuses creates the headacnes The t ano is components of migraine 
are thought to be prC'S, re phenc'n.en'i hat mg them ongnn m the nert e structures 
.n lUd atsDU the catenious smuses and the sella ttirci(r» It is further proposed tliat 
crgc'^uiuie tartrate (gtaicrgeiiT decreases the t-'sculrr bed of the sirall and brain 
which m Uini rciietC' tre ccagesHon ana he-jdacne The depression follow mg 
m.graiue is tl e\,gn‘ m be oue to accuniulatioa ot metabolites in the sensonum 
T'mis mant na’ital s—tes ntiv be d^e to anoNeniia of *he brain Further studies 
arc nidcatcd la He tue of ergo*?r’ine tartrate and ext gen in the treatment of 
m ltd "d' acite atco’’e!i'ii a’-d cenni.m t'-emens A dose analoga of irugralne 
ep’ep'V are esU* ps>a is s gge-tec Tre penoatc attacks of migraine are in keep- 
w lu tl e perot’c fi’cti-tiois ot tnc pituitarc gland There are mane case: 

‘o a-le-ga The at n o- oehexes th^t expian-tioa of this mat' he 


nigran e c , 
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The Trevtaieist or Dysphonia and Aliied Conditions Cortlandt 
MacMahon, J Laryng & Otol 54 343 (June) 1939 

Djsphonia occurs as a result of some operations on the throat and larjiiN and 
mav also be due to infection of the cords by toxins from the antrums, teeth, 
tonsils and nasopharynx Certain heart ailments and severe illnesses produce a 
weakness of the voice It is often caused by gross misuse of the \oice 

Professional users of the voice should learn something about correct voice 
production, to the benefit of themselves and their auditors Short vocal rest fol- 
lowing medical attention, as well as correct breathing, especialh nasal breathing, 
and a healthj' membrane of the nose are essential for restitution of a normal 
voice which has become impaired 

The first thing m voice culture is to acquire lower costal breathing This 
produces a deeper vocal pitch The deep pitch is helped enormously by driving 
the tongue back with a tongue depressor on the sound of “ah” 

After operations for cancer and papillomas the same treatment is followed A 
misused voice responds quickly to such treatments Often the cause ot misuse is 
overbreathing This must also be corrected 

In the treatment of functional aphonia the patient sits in a chair ,vith the 
mouth widely opened The middle finger of the physician’s right hand depresses the 
tongue, ov'ercoming an> possible resistance The fingers of the left hand are 
placed on the posterior edges of the thyroid cartilage The patient is then 
asked to cough If the cough is strong he is asked to cough again and finish 
the cough on the sound of “ah” This often is followed by voice production 
Sometimes several treatments are necessarj 

Spastic dysphonia usually occurs in professional voice users of nervous tem- 
perament It IS rare The patient must first acquire a feeling of repose The 
voice must be trained to produce a low pitch The sternohvoid and the omohyoid 
muscles are made to contract Development of these muscles helps to overcome 
the spasticitj 

After laryngectomy, the new abdominal voice should be tried soon, even before 
healing is complete The patient is shown how to get air into the stomach bv 
swallowing it and then how to sound vowels on top of the belch It is a mistake 
to attempt the acquisition of the pharyngeal v'oice while using an artificial larjnx 
The effort to attain a pharyngeal voice should be encouraged, and if it is impossible 
for the patient to acquire it the artificial larjnx may be prescribed 

Le Jeune and Baton, New Orleans 


Right Hemianopia Persisting Fifteen Years After Cerebral Abscess 
Sydney Scott, Proc Roy Soc Med 32 512 (March) 1939 

A man was operated on for an otitic-temporosphenoid abscess on the left side 
in July 1923 and recovered except for restriction in the fields of vision The 
macula escaped, and the patient has been able to carry on his profession without 
great inconvenience Campbell, Philadelphia 


Colored Audition H Proby, Rev d’oto-neuro-opht 17 261 (April) 1939 

The phenomena that constitute colored audition arise in the domain of vision 
and are provoked by sensations or ideas outside the ordinary laws of perception 
They are simple luminous or colored impressions, symbols, diagrams or even 
persons, of variable intensity, or they may be merely an abstract notion of color 
Colored audition (symopsies) is slightly more frequent in women it may be 
acquired through examination which calls the patient’s attention to the phe- 
nomenon, or It may be spontaneous It is usually lasting, and while the mani- 
festations may be diminished in frequency or intensity by age, thev persist and 
are rarely modified Colored audition arises frequently in young persons Whether 
it occurs in youth or later as a result of external influences, a favorable terrain, 
prepared by heredity, is implied Identical formulas are rare, although Lemaitre 
reported the instance of a mother and child, in each of vv'hom the v ow els produced 
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the sensation of the same colors The study of colored audition in identical twins 
would shed additional light on the factor of heredity Colored audition is not 
pathologic, but is found only in normal persons 

Dennis, San Diego, Calif [Arch Neurol & Psichia.t ] 

Relation of Migraine and Neuralgias of the Face J Haguenau and H 
Kaufmann, Rev d’oto-neuro-opht 17 321 (May) 3939 
Certain neuralgias, so-called migraine neuralgias, are distinct from tic ^ dou- 
loureuv and constitute the equivalent of migraine In “migraine neuralgia” the 
area of the pain and cutaneous hyperesthesia is not strictlj’" limited to the dis- 
tribution of one branch of the fifth nerve but encroaches on the field of several 
branches, and sensorial excitations and meterologic changes affect the sufferers 
more easily than they do persons with essential neuralgia Migraine neuralgias 
are distinguished from other sympathalgias by not being continuous, by affecting 
especially females and sufferers from long-standing migraine and by their evolu- 
tion Like migraine, they tend to react to episodes of the sexual life, appearing 
at the menstrual period or at the beginning of the menstrual cycle, disappearing 
during pregnanc\ or amenorrhea and being modified by the menopause Like 
migraine also the attacks are sometimes almost continuous, or they may dis- 
appear over a long period or alternate with crises of migraine The}’^ are not 
cured by injection of alcohol into the nerve This is the only type of neuralgia 
of the face that is akin to migraine 

Dennis, San Diego, Calif [Arch Neurol & Psychiat ] 


Abscess of the Right Frontal Lobe Revialed bv Trauma or the Left Orbit 
A Barraux, P Roques and J E Cambassedes, Rev d’oto-neuro-opht 17 
336 (May) 1939 

The authors report the case of a man aged 22 years who experienced headache, 
vertigo and bradycardia after a fall and a blow to the region of the left orbit The 
spinal fluid was slightly tinged with blood Roentgenographic examination revealed 
no evidence of fracture and very slight clouding of the right nasal sinuses After 
several episodes of return of the headache and bradycardia, each time relieved by 
spinal puncture, emphoria developed, and the patient escaped from the hospital 
The moining after his leaving the hospital he suddenly fainted and died within a 
few minutes There had been no rise of temperature and no neurologic signs except 
paresis of the left sixth nerve and bilateral papillary stasis, which developed 
shortly before death Autopsy revealed a fracture of the roof of the left orbit, at 
whicli point the congested frontal lobe was adherent The right frontal lobe was 
increased in volume, was not adherent and contained a large abscess with a thick 
capsule The cortex and ventricles were normal Inquiry revealed that the patient 
had complained for a long time before the accident of rhmorrhea, accompanied by 
intermittent headaches in the right frontal region It was also learned that at 
the time of the accident the patient had been wounded in the left orbital region by 
a blow from a bayonet during a friendly scuffle The authors believe that the 
abscess was secondary to the low grade sinal infection and had developed over 
se\ oral months, giving time for formation of the capsule The trauma was regarded 
as an important contributory factor in that it upset the cytoarchitectonics and 
myeloarchitectonics m a region rendered vulnerable by the presence of the abscess 

Dennis, San Diego, Calif [Arch Neurol &, Psichiat] 


Labyrinthine Disturbances with Papillary Edema in the Course of 
klvELOiD Leukemia R Mayoux, Rev d’oto-neuro-opht 17 346 (May) 

Majoux reports the case of a uoinan aged 32 years who had typical myeloid 
leukemia, the blood contained 320,000 leukocytes per cubic millimeter, of which 
44 per cent uere polj niorphonuclears and 14 per cent myelocytes Deafness, ver- 
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tigo and papillary stasis developed rapidlv There were spontaneous horizontal 
nystagmus to the left and no reaction to the caloric test Two types of labyrin- 
thine lesions are observed in the course of myeloid leukemia hemorrhage m the 
labyrinth and myeloid infiltration It may be assumed that the same type of 
edema existed in the labyrinth as in the eyegrounds Myeloid infiltrations are 
abundant around blood vessels, often they invade the vascular lumen, causing 
thrombosis Denms, San Diego, Calif [Arch Neurol & Psvchiat] 

Treatment or Postdiphtheritic Paralvsis whth Vitamin Bi P Feige, 
Fortschr d Therap 15 333 (June) 1939 

Reviewing 1,590 cases of diphtheria which were observed during the years 
1936 and 1937, Feige found 100 cases m w'hich postdiphtheritic paraljsis developed 
Paresis of the soft palate w'as observed in 90 cases, paresis of the ocular muscles 
111 20 cases, paralytic symptoms of the legs in 23 cases, paralysis of the pharjngeal 
muscles in 18 cases, paralj'sis of the respiratory muculature in 4 cases, paralysis 
of the musculature of the neck and back in 3 cases and paraljsis of the diaphragm 
only once Some of the children had more than one form of paraljtic symptoms, 
and in 18 cases the paralysis threatened life Of the 60 patients in wdiom the 
entire course of the postdiphtheritic paralysis could be observed, 30 were treated 
with a preparation of Mtamm Bi and 30 either received no treatment for the 
paralvtic symptoms or W'ere treated with other medicaments A comparison of 
these tw'o gioups of patients revealed that m those wdio were treated with vita- 
min Bi the paralytic symptoms persisted on the average for twenty-nine and 
siN-tenths dajs, whereas in the other group they persisted on the average for 
forty-nine days The author administered the vitamin Bi b> mouth and b> intra- 
muscular injection on alternate days On one day the children were given three 
times 1 tablet containing 1 mg of the vutamin, that is, 1,200 pigeon units, on 
the following day they were given an intramuscular injection of 1 cc of a vitamin 
Bi prepaiation which contained 4,000 pigeon units In discussing the pathogenesis 
of postdiphtheritic paraljsis, the author cites observations of several investigators 
and suggests that these postdiphtheritic paialytic symptoms are the result of the 
concurrence of to\ic impairment of the tissues and lack of the Bi substance, wdiich 
has a ferment-like action He thinks that this explains at the same time the 
success of the tieatment with vitamin Bi T A \r A 
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AMERICAN LARYNGOLOGICAL ASSOCIATION 

James A Babbitt, MD, President 
William E Grove, MD, Editor of Abstiacts 
Sivty-Second Annual Congress, Rye, N Y , May 27-29, 1940 

President’s Address The American Laryngologic Association Past and 
Future Dr James A Babbitt, Philadelphia 

(The history and development of the association from its inception in 1878 to 
the present time were sketched The limited membership of the association was 
defended, although Dr Babbitt felt that all important sections of the country 
should be fairly represented He discussed the “dignified induction” of new 
fellows and a “respect for tradition” among them, dwelling at length on the 
functions of the “candidates’ nominating committee” and advocating frequent 
changes in its membership The scientific contributions presented by various 
past presidents m their annual addresses were discussed Dr Babbitt presented 
the set-up for the annual meeting, particularly in relation to the annual meetings 
of other national societies in the same field, and stated the opinion that a reduction 
of the length of the meeting to two full days should be considered The special 
funds of the association and their application to research problems were carefully 
considered ) 

Plummer- Vinson Syndrome with Report of Esophageal Findings in 
Several Cases Dr John D Kernan, New York 

This article will be published in full in a later issue of the Archives 

DISCUSSION 

Dr Chevalier L J a.ckson, Philadelphia I think the condition which Dr 
Kernan has brought to attention is extremely important I have seen it in several 
cases and should like to describe briefly a typical example I recently encountered 

The patient was an elderly woman with dysphagia, who was thought to have a 
cancer of the esophagus I examined the roentgenograms at the hospital The 
roentgenologist had not had much success in demonstrating a stenosis and was 
vague on the question of cancer One glance at the patient was sufficient for me 
to make at least a tentative diagnosis of the so-called Plummer-Vinson syndrome 
She was thin and had fissures at the corner of the mouth Her tongue was smooth 
and showed typical atrophic glossitis A typical web was found along the right 
lateral wall of the esophagus, which, as Dr Kernan has pointed out, allowed the 
esophagoscope to pass through easily, offering no particular resistance to the 
instrument Even after the passage of the instrument enough of the web remained 
so that It could be demonstrated on roentgenograms taken on the following day 
So far I have gnen her just one treatment, but the improvement in swallowing 
was striking She noted immediate improvement and gamed 8 pounds (3 6 Kg ) 
in a week She will return for another dilation in a few weeks She had been 
getting iron medication from her family physician She also had chronic anemia 
and hypochromemia 

My feeling in regard to this case and a number like it which I have encoun- 
tered IS the same as Dr Kernan’s, that the patients are not hysterical I am 
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rather inclined to think that the condition is not spasmodic but that there is an 
organic stricture causing the dj'sphagia As to whether this condition is pnmarj 
or whether the anemia or some other general condition is primary I do not know 
I ha^e never seen cancer de\elop in anj' of these cases, and I ha%e been 
looking for it Air Negus, of London, is strongly of the opinion that in the 
British Isles cancer is found in a definite percentage of cases of this kind 

Dr Gerlings, of Amsterdam, published an article (/ Laiynq & Otol 54 23 
[Jan] 1939) with a number of roentgenograph ic studies which show'ed fairly w'ell 
the stenosis of the esophagus 

Dr Loois H Clerf, Philadelphia This subject is extremely interesting I 
have had the opportunity of obsening a number of cases of this kind for a con- 
siderable time, and I, too, ha\e been unable to find carcinoma in an> of them 
It IS rather unfortunate that the question of hjsteria and neurosis has been 
injected into this sjndrome, because I am con\inced that the disease is sjstemic 
Food deficiency was mentioned I ha\e seen patients with carcinoma of the 
esophagus and stricture of the esophagus w'ho were practicall} starved to death 
and yet had no e\idences of atrophic changes m the mouth, fissures at the angles 
of the mouth or atrophic changes in the esophagus Thej were simplj star\ed I 
do not think a deficiencj’' disease in itself is the cause of this syndrome, .although 
It ma\ enter into the picture Patients with the food deficienc} diseases, for 
instance pellagra and beriberi, do not exhibit this sort of picture at all Men 
suffer from food deficiencj diseases as frequentlj as w’omen, but this s%ndrome is 
limited exclusneh' to women Therefore, I belie\e that it must be due to a 
hormone or a Mtamin-hormone combination and is not simph a matter of star%ation, 
such as the average patient with duodenal or gastric ulc-er experiences 

The esophagoscopic observations also suggest that the condition is not merelj a 
lesion at the upper end of the esophagus True, webs are observed there, but the 
roentgenograms that Dr Kernan exhibited showed changes along the full length 
of the esophagus Had he used a flexible gastroscope and inspected the interior 
of the stomach he would ha\e seen atrophic changes in the mucosa of the stomach 
also I have seen this m 2 cases 

I think this disease is sjstemic Just what it is I do not know Of course, 
the outstanding sj'mptoms are the dssphagia and the lesions in the mouth and 
throat 


Dr Harris P AIosher, Boston This paper is exhaustive and judicious It is 
e -Lhaustive because it presents evidence on so manj opposite and opposing sides 
I am just as dogmatic as Dr Vinson, and I maintain that there is in a majoritj 
of these cases, at least in all the cases that I ha\e come across, a phj steal 
basis for this disease, for instance, a web, and that treatment of the web docs 
aw'aj wMth the sj'mptoms I ha\e beliesed and still do that m 99 per cent of the 
cases all the symptoms naturallj follow’ the obstruction caused bj’ the physical 
web or stricture 


Now’ as to the examination of the esophagus, I w’lll go on record /as saying 
that half of the phj’sicians w’ho examine the esophagus do not see it Thej’ 
examine it under local anesthesia with what I call pinpoint-sized tubes and 
thej do not see w’hat is there That is the reason for the reports of normal 
observations and is the cause, m mj opinion, of the failure to find the webs 

Brow’n-Kelly was quoted He stated the belief that a disturbance in Auerbach’s 
plexus as the result of infection was the cause of obstruction at the lower end of 


the esophagus In his more recent articles he has admitted obser\ing an ascending 
fibrosis of the terminal portion of the esophagus due to infection, and I believe 
that he w’lll also change his opinion that hjsteria or spasm is the cause of this 
so-called Plummer-Vinson syndrome 


Dr Cordraj did some experimental work on this question using rats (Am Oiol 
Rhm & Laryng 49 160, 1940) He worked with a sufficient number and staried 
the animals for a sufficient length of time, but he found no w’ebs of the esophagus 
He did find hjperplasia of the epithelium characteristic of animals fed on gram, 
that is, a h^perplasla of the superficial laiers of the epithelium He obseried that 
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the basal layer of cells of the epithelium showed a change suggesting, pernaps, a 
precancerous lesion In other words, it looked as though there was some deep 
change in the mucous membrane oi these rats following the prolonged stanation 
I feel that in a small number of these cases there is a dietary change which does 
cause this disease 

The most startling addition to general knowledge of diseases of the esophagus 
was made by an author in South America whose name I have forgotten His work, 
done in London, proved that an enlarged esophagus with an obstruction at the 
lower end was due to a degeneration ot Auerbach’s plexus caused by food deficiencv 
and was analogous to beriberi I ha\e never seen an example of this condition in 
this country 

Atrophic vaginitis of elderly women, which the doctor described, is common 
and IS reported in the literature This is a condition of the mucous membrane 
analogous to the conditions found in some of these cases of the so-called Plummer- 
Vinson syndrome 

As to the question of hysteria, any one who miss-swallows and experiences 
the hideous imitation of strangling which that causes would also be hysterical 
the next time he tried to swallow , and persons with esophageal webs do strangle, 
owing to an overflow into the larjnx 

Dr John D Kernan, New York The most striking factor in some of 
these cases has been that the symptoms of dysphagia w'ere slight, almost unnoticed 
The patients feel a little miserable and state that once in a while they have 
slight difficulty “I feel as though my food were not going to go down and then 
It does ” As Dr Mosher says, when those patients are examined with the 
esophagoscope, one is likely to miss the condition entirely as the tube goes down, 
but on the way back one notices a little hemorrhage starting up Then it is 
realized that something has been ruptured It is the mild conditions which should 
be noticed 

An important point which I did not emphasize is that it may be dangerous 
to subject these patients to esophagoscopy If the web formation or the atrophy 
has proceeded to any great extent, the wall is apt to be tender and easily ruptured 
Esophagitis may follow the procedure, as in one of my cases 


Certain Reactions of Laryngeal Tissues to Medicinal Agents Dr Ralph 
A Fentox, Portland, Ore 

This article will be published in full in a later issue of the Archives 


discussion 

Dr Harris P Mosher, Boston I think you realize, as I do, that this paper 
IS a physiohistologic report on what happens with the use of certain medicaments 
now employed in the treatment of conditions of the larynx, and it is important 
from that standpoint 

I wish Dr Fenton would go further in his study and check on the glands I 
have a strong feeling that the more that is known about the glands, the more will 
be known about the mucous membrane 


Dr Fraxk R Spencer, Boulder, Colo I have used dilute solutions of lactic 
acid but never a SO per cent solution That would be destructive Weaker solu- 
tions, 5 to 10 per cent, cautiouslj applied over laryngeal ulcers often help a great 
deal I have used a little trichloroacetic acid, much weaker than 50 per cent 
to applj to ulcers, though in recent years I have preferred the cautery 

I hope that Dr Fenton will in some subsequent work show the reaction from 
weaker solutions, because as far as I know all the authors have recommended 
weaker solutions than 50 per cent of trichloroacetic and lactic acids 
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Dr Ralph A Fenton, Portland, Ore I realize, as Dr Mosher has suggested, 
that this study is somewhat in uncharted territory, and therefore it is undoubtedly 
necessary that the work will have to be augmented by the work of others who 
hai e perhaps more opportunity to do this sort of experimental work than I have I 
feel strongly that the work should be continued, not onlj to investigate the use of 
weaker solutions, as suggested by Dr Spencer, but particularly to see whether the 
initial repair continues, as I have seen it do in many months of experiments on 
sinusitis, using the same type of animal Young kittens are rather tender and 
timid, and I expect that at another time older anima's may be used, with a more 
accurate response 

But I do make a plea for the exercise of care in the inundation of the 
larynx with fairly strong caustic agents 

Unusual Tumors of the Upper Part of the Respiratory Tract Dr Le Roy 

A ScHALL, Boston, and Dr David P Cordrai (by in\itation), Boston 

(This paper was a report of the unusual tumors of the upper part of the 
respiratory tract, with illustrative slides The series included rhabdomyosarcoma 
of the choanae, neurofibroma of the vocal cord, plasmocytoma of the pharynx, 
osteogenic sarcoma of the antrum, Ewing’s tumor of the ileum with metastasis to 
the sphenoid, metastatic hypernephroma of the maxillarv antrum and fibrosing 
osteitis of the antrum ) 

DISCUSSION 

Dr Thomas E Carmody, Denver This paper is very interesting, especially 
Dr Schall’s slides The unusual character of these cases is something that is not 
commonly seen 

(Dr Carmody then showed a series of slides illustrating (I) a neurofibroma 
of the cheek and the periosteum of the lower right jaw which recurred after 
I emoval but has not again recurred in the four years following the second removal , 
(2) an unusual osteogenic sarcoma of the mandible, after the removal of which a 
rib was employed as scaffolding, before this patient’s death from an accident about 
two years later the rib was practically covered by a new formation of bone, (i) a 
soft tumor for which the diagnosis of squamous cell carcinoma had been made 
but which he now stated may have been a Ewing tumor [associated with destruc- 
tion of ileum and femur and treated by irradiation, with but little effect] , {4) an 
osteosarcoma of the jaw associated with an osteoma which had been previously 
removed [giant cell tumor in a child aged 11 or 12 years], with the surrounding 
areas showing evidence of osteoblastic and osteoclastic activity [treated by radium], 
and (5) tuberculosis of the jawbone following the extraction of a tooth ) 

Dr Joseph C Beck, Chicago It is alarming to hear such a paper on the differ- 
ential diagnosis of a tumor known as a plasmocytoma and also as a myeloma 
by the eminent pathologists Dr Schall has associated with him and by Professor 
Ewing and similar pathologists Clinicians must be on guard with that type of a 
tumor, and while the histologic changes in respect to the cytoplasm of the cell 
are similar, the course of the disease is different I have had a patient with this 
condition I have been assisted by Professor Ewing and a number of other 
physicians m the study of this case, and I passed around a preparation which 
they really could not differentiate because of the fact that there were degenerative 
processes present That is something I should like to have Dr Schall and any 
one else who discusses this paper emphasize Not only are there characteristic 
cellular elements in the tumors, but there are also degenerative changes which 
make the diagnosis difficult 

I should like to refer to the case of hypernephroma The hypernephroma 
metastasis does not occur only in bone It has been said that it occurs mostly in 
bone, which is true, but there is also hypernephroma of the larynx An interesting 
paper has^ recently been published in a French journal, but I cannot recall 
the author’s name It brought up the questions as to whether there were laryngeal 
symptoms far ahead of anything referable to the kidney and vv'hether there was 
such a thing as primarj hypernephroma of the larynx 
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Dr Ernest M Seydell, Wichita, Kan I should like to report a case of 
leiomyoma myxosarcoma of the orbit which I observed at the University of Illinois 
last year at the board examinations This case was diagnosed by Dr Brunner, who 
stated that only 3 or 4 cases had been reported in the literature I thought it 
would be interesting to add to the record 

Laryngeal Stenosis Report of a Case Dr Charles J Imperatori, New 
York 

This IS a further report on a patient presented before the American Laryngo- 
logical Association last year (Arch Otolarvng 30 841 [NovJ 1939) A short 
summary of the case is necessary so that a proper continuity may be established 
This young man has laryngeal stenosis due originally to multiple papilloma 
Attempts to treat this condition resulted in a complete stenosis, induced by radium 
therapy externally and internally and by two laryngostomies When he was pre- 
sented last year, he had a no 38 core mold within his larynx, and on removal of 
this dilator his larynx would immediately contract After his presentation it was 
decided to use a smaller core mold, and a no 26 was used up until the middle of 
November 1939 It was then found that he would tolerate the removal of the 
core mold with very little contraction and closure of the tracheotomy opening It 
was necessary to replace the core mold from time to time until the first week 
of April of this year, but since that time, he has worn neither the dilatoi nor 
the tracheotomy tube The tracheal stoma has been kept closed by adhesive plaster 
and a bandage During the past year, he has worn a core mold for 229 days 
The important point that should be stressed m dilation of the larynx is to not 
overdilate it and to promote epithelization 

The tracheal stoma will not be closed in this man until it is definitely certain 
that the laryngeal lumen will remain patent and of sufficient size 

Plastic Closure of a Tracheoesophageal Fistula Report of a Case 
Dr Charles J Imperatori, New York 

This is a further presentation of Master Robert Sippel, the son of Dr R L 
Sippel, who was presented last year with complete cure following the closure of a 
tracheoesophageal fistula (Arch Otolaryng 30 352 [Sept ] 1939) The condition 
IS entirely cured, although the patient occasionally has regurgitation of food, 
undoubtedly due to a spastic condition of his cardia 

Dr Porter Vinson (The Diagnosis and Treatment of Diseases of the Esophagus, 
Springfield, III , Charles C Thomas, Publisher, 1939) described the phenomenon 
that occurred in this child following the swallowing of a string, and the illustra- 
tion (p 11) is self explanatory 

In order that his cardial spasm could be dilated, the boy swallowed a long 
string on which to thread a bougie, the string acting as a guide, and to quote 
from my report 

“A short time after beginning the swallowing of the string he did not do well, 
although he continued to swallow the string until 12j4 yards (11 43 meters) had 
been swallowed No food or liquids were retained, and the cough became very 
annoying In the meantime, the nurses’ notes stated, 2 yards (1 83 meters) of 
string were recovered from the rectum This excess string w'as cut off with a 
scissors The patient was taken home and became progressively worse, coughing 
almost continuously and retaining no food and practically no fluids 

“This continued for three days, when he was seen by Dr Daniel S Cunning of 
New York, w'ho made a tentative diagnosis of abscess of the lung He w'as 
admitted to the Manhattan Eye, Ear and Throat Hospital on November 4, and 
further examination disclosed a piece of string in the larynx 

“On November 5 an attempt to remove this string resulted in sudden asphyxia 
and an emergency tracheotomy was performed by Dr Cunning The patient was 
immediately taken to the bronchoscopic room and 9)4 yards (8 69 meters) of 
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string was removed from the right bronchus by Dr David Jones The remainder, 
44 inches (112 cm), was removed five days later by Dr Jones The entire 
amount of string removed measured 10 yards and 26 inches (9 8 meters) ” 

It is obvious that a string should never be used as a guide m cases of tracheo- 
esophageal fistula because of the danger of looping itself around the tissue between 
the fistula, the trachea and the larynx 

This lad now has attained a growth of 48 inches (122 cm ), weighs 47 pounds 
(21 Kg ) and has no symptoms referable to his trachea 

The operation for the closure of the tracheoesophageal fistula was done on 
ISIay 11, 1938 

DISCUSSION 

Dr Lee W DEA^, St Louis How did you report last jear that the fistula 
was closed^ 

Dr Charles J Ijiperatori, New York An incision was made through the 
trachea, and the fistula was exposed, that is, on the rear \\all of the trachea, 
where the rings of the trachea do not come together The wound was originally 
closed with linear sutures, with the hope that puckering would not result Two 
months later it was found that the fistula w'as not completel} closed The w'ound 
was reopened The patient ivas wearing a tracheotomy tube all this time, and 
instead of a linear suture a purse string suture was used Originallv silk had been 
used, but at the second operation all the silk sutures w'hich w'ere there and in 
place W'ere removed and chromic catgut w'as used 

Dr John H Foster, Houston, Texas How far dow'n was the fistula? 

Dr Charles J Imperatori, New York Opposite the fifth and sixth rings of 
the trachea 

Dr John H Foster, Houston, Texas What w’as the original cause? 

Dr Charles J Ijiperatori, New York Congenital fistula He had had it 
all his life In addition to the fistula he had a cardiospasm, w'hich w'as treated by a 
physician previous to the time I saw him 

The credit in this case belongs to Dr McCullagh He suggested that the boy 
had a fistula, and I took exception to that I did not think it could be possible, 
but I was proved wrong 

Hygroma Cysticum Colli Report of a Case Dr Charles J Imperatori, 
New' York 

A swelling suddenly developed in the neck of a 7 month old baby and enlarged 
so rapidly within a few days that cyanosis developed In order to breathe, the 
child automatically assumed the position of extreme extension A i oentgenogram 
showed a large mass located in the lower part of the neck extending from the 
clavicles to the jaw and laterally on either side of the sternocleidomastoid muscles 
The trachea was displaced far to the right, so that it was considerably beyond the 
midline There was also an atelectasis of the upper lobe of the left lung 

Aspiration demonstrated a bloody fluid that did not coagulate Approximately 
120 cc of fluid was removed, and 3 cc of a solution consisting of 0 75 per cent 
diathane hydrochloride (piperidmopropanedioldiphenylurethane hv'drochlonde), 5 5 
per cent quinine hydrochloride and 3 per cent ethyl carbamate (urethane) was 
injected 

Roentgenograms taken after the injection showed that the trachea had leturned 
to a more nearly midline position and the atelectasis had disappeared 

No recurrence has occurred after three months, and the child remains well A 
subsequent report will be made on this patient relating to treatment and condition 
I saw a picture of this condition in Homans’ Textbook of Surgery (ed 5, Spring- 
field, III , Charles C Thomas, Publisher, 1940), which was published after I saw this 
child, and in a picture of his patient there w'as a mass which had localized directly 
over the clavicle The mass m the child I saw w'as mostly on the right side 
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coming toward the left but extending oier the central part of the neck The 
reason for using the fluid which I used was that on reading the transactions of 
the American Laryngological Society for 1935 {Ti Am Laryng A 57 39, 52, 
1935), I found that a sclerosing solution had been used in the ^arlous hygromas 
that had been discussed over many years and particularly recently by Dr Carmody, 
who recommended a modified Carnoy’s fluid, which consists of acetic acid, ferric 
chloride, chloroform and alcohol This would seem to be a rather severe sclerosing 
fluid for use in a child, so I asked the urologists for something a little milder, 
and they recommended the solution they were using at the time in the treatment 
of hydrocele Their object was to decrease the secreting epithelium, and this was 
practically the same effect I had under consideration The diathane acts as an 
anesthetic, and the quinine acts as a mild sclerosing agent The ethyl carbamate 
has a peculiar action on the endothelium — and this is rather theoretic — ^which 
permits the penetration of the quinine 

(Slides were shown ) 

Laryngeal Epilepsy, with Symptoms Conforming to the Pattern of Sub- 
stantiated Cases Reported in the Literature Report of a Case 

Dr James A Babbitt, Philadelphia 

On Feb 1, 1940, A H was referred to me for treatment of an irritated, inflamed 
throat and chronic laryngitis following an attack of grip The hoarseness varied 
in degree, but the throat was sore at all times, and there were an associated 
stuffiness of the eustachian tubes and some pain m the right ear The patient 
reported that attacks like this had occurred before but never were so long in 
clearing up He also had active acne rosacea The examination showed that the 
patient had an irregular deviation of the septum, blocking both sides of the nose 
and making catheterization difficult The faucial tonsils were rather small and 
were injected, with evident areas of cryptic secretion On transillumination the 
frontal and maxillary antrums appeared clear The tympanic membranes, though 
somewhat dulled, appeared normal 

The larjmx was difficult to examine, as the right margin of the epiglottis had 
collapsed vertically, but the cords were clearly injected and thickened In the 
course of the examination a pillar retractor was used to draw back the anterior 
pillar of the left tonsil and express cryptic exudate from the upper pole , semipuru- 
lent material appeared with this exudate When this was done, the patient sud- 
denly became cyanotic, with tremor of the body, twitching of the hands and a 
definite laryngeal spasm When he resumed consciousness, there was an expec- 
toration of much frothy mucus Fortunately my assistant. Dr Silccx, observed 
this with me and can authenticate the details This was a typical epileptiform spasm 
scarcely lasting even a minute, but its unusual character was striking The history 
showed two definite attacks prior to this of the same character, one occurring six 
years before, after a vacation adventure in the mountains, when the party was 
gathered for simple refreshments, and a second one following a crabmeat dinner, 
three vears ago, when the patient was taken from the table unconscious, and this 
state was reported to have lasted half an hour The patient reported two or 
three minor occurrences of the same sort when he was alone The patient was 
referred to Dr Tucker for examination and consultation After the first examina- 
tion Dr Tucker gave the following report 

“Mirror examination shows distinct thickening on both cords throughout the 
posterior third in front of the vocal processes The thickening extends subglottic 
and seems to be in the nature of an infiltration, probablj inflammatory There is 
no indication for biopsy at this time ” 

As the patient had much postnasal mucus and threw back considerable fluid 
from the laryngeal area on examination, roentgen rav studies were made of the 
sinuses and for evidence of esophageal diverticulum The following reports were 
made 
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“Bryn Mawr Hospital, Feb 5, 1940 The examination of the sinuses shows 
extensue development of the sphenoid and ethmoid cells and slightly less extensive 
development of the frontal sinuses and antrums Nowhere is there any density 
sufficient to suggest pathologic involvement Individual ethmoid cells on both sides 
are large, and two aberrant cells extend upward into the frontal region and are 
separated from the frontal sinuses by distinct septums The nasal septum is slightly 
deflected toward the left There seems to be excellent aeration throughout both 
nares, with apparently no hypertrophy of the turbinates 

“Bryn Mawr Hospital, Feb 9, 1940 In both the upright and the semioblique 
prone position no obstruction to the flow of barium sulfate throughout the entire 
esophagus can be seen Nowhere is there any sign ot a diverticulum How- 
ever, on one of the roentgenograms rather large epiglottic valleculae are shown 
just anterior to and above the epiglottis, which is completely filled with barium 
and IS somewhat larger than normal but should not, I belieie, be considered a true 
diverticulum There is otherwise no abnormality” 

After considerable study for safeguarding the operation, there seemed to be 
two contributing factors one was the marked nasal block of the cartilaginous 
septum, and the other was the exquisite tenderness and injection of the tonsils, 
particularly the left one Manipulation of either area caused considerable laryngeal 
spasm The tonsils were removed on February 29, and an abscess ca\it} in the pos- 
terior portion and involving part of the upper pole of the left tonsil, was found, 
perhaps 3 cm in diameter The operation was done under local anesthesia and was 
handled w'ell by the patient Culture of material from the removed tonsils showed 
hemolytic streptococci Convalescence from the operation was uneventful, and the 
patient has had no further attacks resembling epilepsy since the tonsils were remoied, 
which indicates the importance of that focus 

A bibliography of some twenty references on this subject has been prepared and 
is at the service of any one who is interested in further investigation 

Myasthenia Laryngis Observations on the Larynx as an Air Column 
Instrument Da Chevalier L Jackson, Philadelphia 

This article will be published in full in a later issue of the Archives 

Benign and Malignant Tumors of the Jaw Dr Frank R Spencer, Boulder, 
Colo, De Casper F Hegner (by invitation), Denver, and Dr William C 
Black (by invitation), Denver 

This article appears in full in this issue of the Archives, page 200 

discussion 

Dr Le Roy Schall, Boston When I first read the paper on “Benign and 
Malignant Tumors of the Jaw” I W'as struck by the high mortality rate 

At the Massachusetts General Hospital during the last ten years there have 
been 30 cases of malignant disease of the lower jaw, 29 patients being male and 1 
female The ages w'ere from 49 to 77 years The patients were treated as follows 
8 by surgical intervention, 16 by roentgen therapy, 1 by roentgen therapy and 
radium, 1 by surgical intervention and radium, 2 by surgical and roentgen therapy 
and 2 by radium alone Of those who can be traced, 20 are dead and 1 is living 
(a patient treated surgically in 1926) Nine patients cannot be traced 

This group contained tw ice as many cases as Dr Spencer’s , therefore, the 
results were just half as good as his The high degree of malignancy and the 
high mortalitj’’ of cancer of the lower jaw are emphasized These results also 
emphasize the point brought out in Dr Spencer’s paper the necessity of early 
diagnosis 

Dr Thomas E Carmody, Denver Cases like this are observed in private 
practice I have encountered about 120 of them in the last twenty -five years 
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Many physicians are reporting on this condition in the lower jaw only I 
have observed a number of nonmalignant conditions of the upper jaw Of course, a 
few of these conditions are fibromas and conditions of that kind which are easily 
treated Some of them remain cured foi a long time 

(Dr Carmody then showed a large number of slides of various benign and 
malignant tumors of the jaw, including fibroma, fibroma durum, dentigerous cyst, 
follicular cyst, giant cell tumor, carcinoma, epithelioma and liposarcoma ) 

Dr Frank R Spencer, Boulder, Colo One of the discussers reported a 
giant cell sarcoma m a young woman I saw her about a year and a half after 
her operation, and she was all right As might be expected, the condition was not 
malignant There was no metastasis 

I have some hesitancy about reporting fatalities, but one really must expect 
them The death rate from malignant disease is not as high as it uas years ago 

The Larynx in the Tuberculous Patient Dr Robert M Lukens, Philadelphia 

(Dr Lukens discussed the larynx as it is seen by routine examination of dis- 
pensary patients, in regard to symptoms, local changes and conditions influencing 
the health of the larynx in tuberculous patients Suggestions were given as to 
the prophylaxis against laryngeal tuberculosis and the treatment of the larynx in 
tuberculous patients ) 

DISCUSSION 

Dr Burt R Shurly, Detroit I have never personally observed a case of 
laryngeal tuberculosis in which the disease did not involve some other area, 
particularly the lungs In sanatoriums from 8 to 15 per cent of all the patients 
show some involvement of the larynx It seems to me that this percentage is 
diminishing under the more beneficial treatment which is now advocated and 
carried on under pneumothorax and general surgical treatment of the chest 
I have been particularly interested in what I think is the coming way of cutting 
down irritation in the larynx and diminishing cough and expectoration m cases in 
which there is cavity formation The direct attack on the pulmonary cavities in 
tuberculosis opens up a field in advanced stages with interesting possibilities Cavity 
suction drainage was first suggested by Dr Elser, of California, and the method 
was applied with a high degree of success by Monadi, of the Forlini Institute of 
Florence, who succeeded in closing 42 per cent of the cavities operated on 

Any procedure less drastic and mutilating than thoracoplasty which offers possi- 
bilities of as good or better results should certainly be thoroughly investigated If 
thoracoplasty and pneumothorax had given ideal results, such exploration in new 
fields would be unnecessary, but when they are applied in the advanced stages of 
the disease — and, of course, thoracoplasty is reserved only for such — they often 
fail Pneumothorax also in advanced conditions, even with the help of Jacobsen’s 
pneumolysis, often fails Both pneumothorax and thoracoplasty fail more appre- 
ciably as the contralateral lung is invaded It is almost always difficult to persuade 
patients to submit to thoracoplasty There is no such difficulty in advising cavity 
suction drainage, which is usually a simple operation requiring only local anes- 
thesia Localizing and entering small cavities present seme difficulty, which will 
be eliminated to a large extent by improving methods of localizing cavities which 
are caused by continuous pressure in a weakened area, such as softening tuberculous 
areas afford If the influence of positive pressure is removed the cavity will tend 
to close Suction drainage accomplishes this The normal tissue is capable of 
great hypertrophy and rapidly reoccupies the space formerly occupied by the cavity 
In many cases coughing and expectoration are controlled, and this not only is 
of great relief to the patient but lessens the influence of the pressure, which is 
greatly increased bv coughing 

It IS much better to ha\e the cavity detritus in a bottle than passin"- the 
trachea, larjnx and mouth, thus lessening the chance of infection of normal 
tissue or the opposite lung The operation is so simple as far as shock is concerned 
that It has a tremendous ad\antage over the more radical treatment 
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My associate, Dr Bullock, opened up an entirelj new field in his suggestion 
of treating the walls by the application of digestms, such as enzymol and papain 
It IS well known that cavity walls do not ha\e a healable surface They are 
backed by scar tissue and present a dirty gray mass of caseous tissue loaded w'lth 
bacilli Dr Bullock’s idea is to create a healable surface with simple digestants, 
which, if they do not give the desired result, should be superseded b\ others 
Many of these suggest themselves Cauterization or application of solution of 
iodine may be used 

In 1 case, of which I have personal knowledge, the large cavitv occupving 
most of the upper lobe of the right lung was operated on on Dec 12 1939 Weekly 
roentgenograms ev'er since have shown a continuous reduction in the size of the 
cavity, until now it is barely discernible It was filled with enzymol each night 
for ten hours, and then suction was applied for the remainder of the twentj-four 
hours Coughing and expectoration stopped within a month, and the material 
oraining from the cavity became free from tubercle bacilli in six weeks and has 
remained sterile to date 

In the institutions under my direction, 17 patients have so far been operated on, 
and in nearlj all the results are encouraging It should be remembered that this 
procedure is applicable in cases in which the condition is bilateral and in which 
both pneumothorax and thoracoplasty are considered not possible, it is mj convic- 
tion that it IS worthj of extended trial I feel that this new method in cases of 
laryngeal tuberculosis will decidedly improve the condition of the larvnx It will 
do avv'ay with the tubercle bacilli in many cases and will do aw'av with radical 
surgical procedures required in later stages of the disease 

Dr George B Wood, Philadelphia Dr Lukens feels about tuberculosis as I 
do about nasal sinus disease He is conservative m his methods of treatment of 
laryngeal tuberculosis, while I am very conservative in the treatment of the sinuses 
Except in the far advanced cases in which every form of therapy is hopeless, I do 
not know that there is any type of lesion in which, to mj mind, the use of the 
electric cautery is contraindicated 

I think there has been a great decrease in the number of cases of larjmgeal 
tuberculosis in recent years which is directly traceable to the us^ of the collapse 
therapy, because in the large majority of the cases laryngeal involvement is due 
to contact infection from the sputum coughed up by the patients 

However, a series of articles has recentlj been published (Wesselv, E 
Zeiihalbl f d ges Tnbeik -Foisch 50 393 [June 24] 1939, Spira, J Momfschi 
f Oh mil 72 700, 1938, Knapp, E Hals-, Noscii- u Ohraiaitz (Teil 1) 29 303 
[Sept] 1938, Eschvveiler, H Ztsch j Hals-, N asm- u Ohrcnh 43 163 1938 
Blomroos, T Acta ofo-laryng , 1938, supp 28, pp 1-159, Randerath, E Ergcbn 
d ges Tuberk -Forsch 9 145, 1939) which, to my mind, definitely proves that 
more of these cases are hematogenous in origin than I like to believe It has been 
shown b> histologic examinations where there is no visible tuberculosis of the 
larynx, even when removed at autopsy, that there may be tubercles in the ossified 
structure of the laryngeal cartilages These tubercles do not occur in the cartilage, 
but where the cartilage has become ossified tubercles have been found in the 
medullary substance of the bone Without any other evidence of tuberculosis, 
they could not come from the surface, so it must be that a certain number of 
patients have hematogenous involvement of the larynx The difficulty, of course, 
in treating laryngeal tuberculosis is in making the diagnosis early, and the part 
that IS most difficult to see by the indirect method, or even by the direct method, 
is early involvement of the ventricle This, however, can frequently be visualized 
by roentgenograms, and I think roentgenograms of the larynx in doubtful cases are 
important 

I should like Dr Lukens to mention his technic in the use of chaulmoogra oil , 

I have never become enthusiastic about this method, alvvajs realizing, though, that 
Dr Lukens is getting results where I fail to get them I should like to know how 
frequentlv he uses the chaulmoogra oil in the larjnx Of course, publications as to 



SOCIETY TRANSACTIONS 


397 


the action of chaulmoogra oil show that it does have an effect in producing active 
congestion of tlie larynx It is the increase in blood supply to the larynx and to 
the local lesion which brings about spontaneous healing The object of cauterization 
IS not the destruction of the mass itself , it is the revascularization by the formation 
of granulation tissue necessary to throw off tlie eschar which revitalizes that 
vascular area 

Dr Frank R Spencer, Boulder, Colo I belie\e that with the improved 
methods of surgery more and more tuberculous patients are suitable subjects for 
surgical treatment, but there is some danger in making such a statement, for 
sometimes younger otolarjmgologists, overeager to use surgical therapy, hasten a 
fatality Certainly patients with advanced tuberculosis are not and never have 
been good risks for any tjpe of surgical procedure 

I said something this morning about lactic and trichloroacetic acids , these should 
be used in dilute strength if they are used at all Personally, I would rather use 
cautery^ I do not believe surgical diathermy is as useful as cautery^ for larjmgeal 
tuberculosis 

I was glad to hear Dr Wood say that collapse therapj*^ has done a great deal 
to prevent larjngeal tuberculosis I certainly am seeing much less of it than I 
did, for two reasons first, because collapse therapy prevents it and, secondly, 
because most states now have sanatoriums for tuberculous patients and they are 
not sent to the West 

Whispering is of tremendous advantage 

During the past few years two British laryngologists (Gram, R Tubeicle 
17 261, 1936, Cotton- Cornwall, V Lancet 2 1109 [Nov] 1938) have advocated 
ionization to relieve pain in the advanced stages instead of injecting alcohol into 
the superior laryngeal nerve There is some advantage in ionization The method 
is easy to use, it is easy to continue the anesthesia, and in late stages it may be 
better than the injection of alcohol into the superior laryngeal ner\e 

Tracheotomy, as Dr Lukens has said, may be useful in emergencies I believe 
in every instance in which I ha\e had to do a tracheotomy it has been for late 
laryngeal tuberculosis and consequently I have obtained no brilliant results 
Dr Thomas E Carmodv, Denver How about limiting the motion of the 
arms, as Negus has suggested, in the quieting of the patient^ How about the 
restricting the use of the voice? Negus stated that the bringing of the cords 
together causes the congestion of the cords 

Dr Robert M Lukens, Philadelphia I have read about it but I have no 
experience with it 

This paper was written entirely on ambulatory patients and not on hospital 
patients in the advanced stages The treatment is one which is primarilj’^ preventive 
In both the Jefferson Aledical College Hospital and the Henry Phipps Institute, 
pneumothorax, pneumolysis and thoracoplasty are used wherever indicated The 
tuberculous patients are seen in the dispensary I examine most of the patients, 
particularly m Phipps Institute At present I should say that less than 10 per 
cent are tuberculous I mean that the incidence of tuberculosis is mucli lower 
than It used to be There has been a great decrease, and I think that is mainly 
due to early examination and also to the methods used in the chest department 
As far as cautery is concerned, I have had little occasion to use it on this class 
of patients I do use the cautery and also use it for ulceration and infiltration 
when the other milder methods fail I have found that in early cases the larynx 
has a tendencj to take care of itself pretty well, provided e\erj thing else is equal 
As far as chaulmoogra oil is concerned, I first used it in a case a good 
many years ago It was a case in which there were many vegetations in the 
posterior wall of the larj nx The patient had extensii e ulcerations of the \ entncular 
band m the posterior half of the lar 3 mx which was invohed and advanced tuber- 
culosis of the lung I administered lactic acid and formaldehj^de and treated him 
for a 3 ear and then used the cauteiy on the posterior wall, I forget whether it 
was three or four times The legetations came back and the ulcerations did not 
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clear up Then I started treatment with chaulmoogra oil, entirely in the larynx, 
although it was being used for other types of tuberculosis I knew at that time 
The larynx cleared up in about six to eight months Since then I have been 
using it right along The chaulmoogra oil does cause some passive or active 
congestion of the mucosa, as near as I can see clinically , but some of the patients 
require cautery, so I cauterize them I felt on one occasion that I had cauter- 
ized too extensively and had to go back to administration of the oil to relieve 
the patient from dysphagia 

The Use o£ Lammagrams m Laryngology Dr Lee W Dean, St Louis, 
Dr Alfred J Cone (by invitation), St Louis, Dr William Burton (by 
invitation), St Louis, and Dr Sherwood Moore (by invitation), St Louis 

In common with all roentgenography, that known as body section roentgenogra- 
phy is of the greatest use where there is the natural contrast in density, which 
obtains more fully in the case of the respiratory tract than elsewhere The lamina- 
graph early demonstrated the fact that lesions in the pulmonary area, completely 
undiscoverable by any other method of examination, were clearly demonstrated 
and accurately located Somewhat later it was found revolutionary in the examina- 
tion of the paranasal sinuses, particularly m the posterior ethmoid and sphenoid 
cells It has contributed heavily to a more complete understanding of lesions 
involving the larynx and holds great promise for the study of subglottic involve- 
ment Farther down the tracheobronchial tree not only is information obtainable in 
the larger divisions but occasionally information is disco\ered in bronchial branches 
the size of which is of the order of 3 to 4 mm 

Dr Lee W Dean, St Louis Dr Moore devised the instrument, tlie lamina- 
graph, and developed the technic for its use 

Dr Cone did the research work on the nasal accessory sinuses and followed it 
up with clinical work All I had to do with the investigation w'as to select certain 
cases in the clinic for study and pass judgment on the results 

The use of lammagrams has helped m the study of certain difficult cases of 
disease of the nasal sinuses 

(Dr Dean showed slides and lammagrams of 3 patients ) 

The first patient was an undergraduate nurse, about 23 years old, wnth retro- 
bulbar neuritis of the left eye Her vision was 1/60 in the left eye The right 
eye was normal She had been m the hospital for five days being studied by 
members of the departments of ophthalmology, medicine and otolaryngology 
Other members of the staff and I had studied the upper part of the posterior sinuses, 
using roentgenograms and of course making a careful clinical examination It was 
my opinion that the upper posterior part of the nose w^as normal This opinion was 
confirmed by other members of the staff No evidence of disease of the sphenoid 
or ethmoid sinuses was found None of the common or unusual causes of retro- 
bulbar neuritis were found Tlie question of exploratory operation on the upper 
posterior sinuses was discussed, but I was not m favor of it, because there was no 
indication of sinus disease Lammagrams were taken Dr Moore read them 
and said that there was some abnormal condition in the left ethmoid and sphenoid 
sinuses Dr Cone agreed, but he thought the blurring on the left side indicated 
infection of the sinuses The lammagrams caused a change in opinions, and operation 
on the left ethmoid and sphenoid sinuses was advised The tissue removed at 
operation showed a heavy round cell infiltration 

After the operation there was a rapid return of vision to normal 
The second patient, about 57 years of age, had bilateral retrobulbar neuritis I 
am inclined to think that the bilateral type often is not due to sinus disease That 
was one reason why I procrastinated in advising operation on the sinuses in 
this patient The patient had been studied bj' a competent ophthalmologist and 
by an otolaryngologist for nine months previously 
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There was a moderate amount of sinusitis, but in my judgment it was not 
definite enough to indicate operation on the sinuses at that time The patient was 
observed and turned over to the various departments for study After four 
months of observation his vision was continuing to get worse During this 
time he received the usual treatment, shock therapy and vitamin Bi by injection 
At the end of four months laminagrams were taken and at a depth of 6 cm 
showed a marginal thickening of the lining of the ethmoid cells in each side 
One side was operated on and later the other On each side at a depth of 
6 cm a tumor-hke thickening of the lining with the ethmoid cells was found 
and removed These masses consisted of infected tissue The operation was 
followed by marked improvement in the better eye and less improvement in the 
poor eye A year after the operation, he had practically normal vision in the 
better eye 

In my judgment it was only after the laminagrams were taken that there 
was sufficient pathologic change m the upper part of the posterior sinuses to jus- 
tify the operation When he was operated on, much to my surprise, the surgeon 
who had been told by Dr Moore just what cells were diseased was able to 
attack only these cells and neighboring cells without eviscerating the whole of the 
ethmoid labyrinth At operation the findings which Dr Moore had predicted 
were confirmed By taking laminagrams of various depths, one is able to predict 
just what ethmoid cells are involved, and this permits the surgeon to attack 
only these cells 

The third patient is a girl, aged 7 years, who came into the Children’s Hospital 
with an acute hemorrhagic nasal infection, which had developed during a severe 
head cold There was a purulent discharge from each side of the nose which con- 
tained pneumococcus type XII The tonsils appeared normal 

Laminagrams were made of the nasal sinuses Much to our surprise, there 
was as much, if not more, infection in the upper posterior sinuses than in the 
maxillary sinuses My associates and I have paid so much attention to infections 
of the maxillary sinus in young children that it has given us a new thought in 
using the laminagrams Treatment of the sinuses was resorted to, this plus chemo- 
therapy, which was discontinued because of the severe reaction of nausea and 
vomiting, produced a rapid improvement 

Dr Sherwood Moore (by invitation), St Louis It is generally conceded 
by any one who has used this method that m chest work it is invaluable Its 
application to treatment of the paranasal sinuses has also been invaluable 

(Dr Moore then showed a number of slides illustrating the application of 
lammagraphy to the diagnosis of lesions in the chest ) 

(Dr Cone showed a number of slides illustrating just how laminagrams of the 
sinuses at various depths are made and comparing the laminagrams of various 
patients with roentgenograms taken in the conventional manner His slides indi- 
cated how this method could be utilized to study the varying anatomy of the 
ethmoid and other sinuses ) 

DISCUSSION 


Dr Frederick M Law, New York If I were to criticize this work at all, I 
should say the laminagrams lack the detail to which I am accustomed in the 
conventional roentgenogram, but this method is in exactly the same state that 
roentgenograms of the sinus were in the early days, and see how they have 
improved since then What this method is going to produce in a few years will 
probably be marvelous 

I am sure that in combination with good stereoscopic and standard roentgeno- 
grams laminagrams will show and locate conditions which are only assumed in 
the conventional tjpe of film I am overwhelmed with enthusiasm 


Dr Chev'alier L Jackson, Philadelphia My associates and I are findine- 
the use of body section roentgenography of great value in treatment of broncho 
pulmonary disease and disease of the laiynx- I should like to mention 2 cases of 
foreign bodv in which this method proved of great help to us recently 
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A patient had a piece of glass in the esophagus which showed plainly m the 
lateral roentgenogram, but the shape could not be made out in the anteroposterior 
roentgenogram As the object was sharply pointed, it was desirable to know 
what the shape w'as and which way the points were projecting, if possible With 
the use of laminagraphy it showed up beautifully as a long object with two points, 
one much higher than the other, and these points w’ere both perforating to 
some extent on both sides 

In the other case a fragment of a tooth had lodged in the bronchus of a child 
The fragment was well down in the branch of the low^er bronchus, and it w'as 
difficult to visualize by fluoroscopy because of the pulsation of the heart on the 
left side It was not removed with the bronchoscope at the first biplane fluoroscope 
Msualization, but laminagraph studies showed that it w'as definitely localized just 
posterior to the stem bronchus rather than just anterior to it, as it w'as thought 
from the ordinary roentgenograms The film at 5 cm show'ed the tooth and began 
to show' the bronchus At 6 cm it show'ed the bronchial lumen mainly, and m 
the one at 7 cm neither the bronchus nor the tooth showed up It w'as concluded, 
therefore, that the fragment of tooth was just posterior to the stem of the 
bronchus 

Dr Samuel Salinger, Chicago In the last two weeks I have observed 2 
cases of retrobulbar neuritis in which the conventional roentgenograms failed to 
show anvthing definite but in which the laminagrams definitely demonstrated 
shadows in the posterior ethmoid cells 

It may become a general belief, as m Fiance, that m practicallv all cases of 
optic neuritis the condition is due to pathologic changes in the posterior cells, 
which should be operated on 

One possible field for the use of this procedure which has not been explored 
IS body sectioning at the level of the petrous bone I failed to see any mention of 
it in the literature and do not see why it is not possible to take pictures at such a 
level as to show the petrous bone at various points and possibly demonstrate 
pathologic changes which up to now have net been noticed 

Dr Sherw'Ood Moore (by niv'itation), St Louis The method has revealed 
the course of the auditory canal throughout its entire extent, and w'e have been 
able to show enlargements of the internal auditory meatuses in tumors of the 
eighth nerve 


The American Larynogological Association The American Board o£ 
Otolaryngology An Integration Survey Dr William P Wherrv, 
Omaha 

(Briefl)' this paper dealt with administrative proposals bearing on the American 
Laryngological Association, the American Board of Otolarj ngology The theme 
concerned graduate medical education ) 

DISCUSSION 

Dr Harris P klosHER, Boston This paper is carefully and at times subtly 
worded It is a challenge It points out opportunities and duties Some years 
ago I was on somewhat the same tack I had little success 

Dr Wherry constantly referred to graduate education As a member of the 
Advisorv Board of the Specialties I had a chance this year to sit m at some 
of the meetings in Chicago of the societies of men who earn their living by 
teaching There is a real revolution going on in the methods of teaching There 
IS a beehive of activity at present over this subject Some of it I cannot under- 
stand 

There are one or tw o things of which I should like an explanation What was 
the battle of klilwaukee? What is a “mechanized mind”? What are “faculty 
contacts,” and are thev really worth anvthing? 
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Dr Ralph A Fcnton, Portland, Oic The Council on Medical Education of 
the American Medical Association has been referred to I want to say, speaking 
as a trustee of the Amei ican Medical Association, that the Council has welcomed 
of recent j ears the cooperation of the various boards, and it is due to that coopera- 
tion that the boards ha\e received the recognition of the American Medical Asso- 
ciation That recognition, however, has been under attack 

Dr Blrt R Shlrlv, Detroit The problems that have been met and con- 
sidered during the past fifteen years are revolutionary and evolutionary in the 
light of higher standards of education 

Today practicallv complete obliteration of graduate education abroad confronts 
physicians America has a new problem to meet Many physicians liavc derived 
much in the way of inspiration and education from the v'arious centers of Europe 
It therefore becomes a duty to concentrate m the American institutions on newer and 
better graduate education The solution of this entire subject is necessanlv 
dependent on cooperation of all the various societies There has been a battle to 
have the specialties recognized as they' should be I feel, however, that conditions 
are on the up-grade and that wonderful improvement in graduate education is at 
hand The difficulties are great m properlv' preparing gradu itcs in otolaryngology 
klore than a hundred applications have been received for the two places m the 
Shurly Hospital, which I have conducted these main vear» I siniplv men- 
tion this to show that the demands of the person who wishes to better hinvsclf are 
great and the opportunities are insufficient It, therefore, behooves members of 
this, the senior society, to get behind this improvement in graduate education I 
think the idea of a committee of interest is good I vv as on such a committee more 
than twenty-five years ago m the societv in which the ideas were first formulated 
The idea of this advisorv council is certainly a step upward and onward in making 
all graduate education an equal, improving svsteni of education I feel that the 
great universities of this country should be behind graduate education in a better 
and a finer way There are comparatively few medical centers Under suggestion 
and under plans of improvement, I feel that the work can be accomplished m 
America without the necessity of looking to foreign centers The advisorv council 
should be a cooperating body to lay cut the program in combination and in coopera- 
tion with all the various activities and all interests, so that cooperative work can 
accomplish the things which are now deficient m certain parts of this country' 
Examination of 2,500 or more men who desire further education shows 
that many of them are deficient in their knowledge of anatomy and pathology 
This condition is being greatlv improved, but the problem of graduate education 
must be brought into each center cf medicine m this countrv 

Dr Charles J Iviperatori, New York I probably represent the periphery, 
the average person in the American Laryngological Association I do not repre- 
sent nor do I know the inner workings of the various boards I do know that 
there are certain universities and there are certain men who desire to allocate to 
themselves the right to do as they please regarding graduate medical education 
I think that Dr Wherry has developed the idea absolutely correctly and defi- 
nitely in that the teachers who are teaching in the various graduate schools are 
not competent and it is for us, as members of the senior society, to tell them 
thev do not have proper and adequate means to train students who come to them 
It is difficult and embarrassing to get up and make these statements, but never- 
theless I have felt that many teachers were not up to standard in teaching these 
students They were taking the students’ money, but they were not giving them 
the goods 

I am in favor of, and not because I am on the outside, the work done by 
such physicians as Dr Mosher, Dr Wherry and Dr Shurly over the past twentv- 
five years I know they have given a great deal of time I know nothing about 
these various battles except what I have heard, as it were, on the periphery but I 
certainly am m favor of raising the standards of graduate education 
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When a surgeon’s child has otitis media, the surgeon certainly does not go to 
another surgeon, he immediately goes to the otolaryngologist Therefore, I feel 
that this specialty should be a major specialty and not a secondary one, a mere 
subsidiary to the department of surgery 

Dr William P Wherry, Omaha Within the next seven years the whole 
scheme of medical education will be revamped This may seem to be a startling 
statement The specialties will be allocated to the graduate field of medicine, with 
certain fundamentals in the undergraduate 

The intern year, which heretofore has been a hapha7ard affair in a large 
number of instances, will become an integrating unit from w'hich and m w'hich the 
medical student will orient himself as to where he will drift 

My colleagues and I spent two years in a study of anatomy, certain of the 
younger members m the more recent years have spent a semester We dissected a 
cadaver, we learned every muscle, its attachment, its blood supply and its nerve 
supply Within the next seven years that will be a part of graduate medicine The 
undergraduate will be taught anatomy, m a large measure, in the library 

Administrative leaders say' that it is absurd that a man going into the field 
of internal medicine should spend that amount of time at dissecting They' recognire, 
however, that a surgeon needs such W’ork 

Now the time has come W'hen as a part of this reorganization, this revamping — 
It does seem, as one looks at the world in its entirety, that there is something 
new and coming and it seems to be distributing its influence in the scientific w'orld 
as well as in the economic w'orld — it w'ould seem fitting that those w'ho are par- 
ticularly trained, who are teachers in special fields, should be not only interested 
but actively interested in the plans 

The battle of Milwaukee refers to the time when — in Chicago first and then 
at Milwaukee — for a w'eek or ten days the fate of the whole board probably hung 
by a thread, but good medicine prevailed and the boards w’on out Full credit 
should be given to Dr Ralph Fenton and to Dr Samuel Kopetzky, w’ho were in the 
House of Delegates of the American Medical Association 

In answer to the question on “mechanized minds,’’ there is a lot of difference 
between a parrot — a person who says what he has read in a book or tells w'hat 
some one has told him but does not know reasons or explanations — and a person 
with a reasoning mind 

I think the phrase “faculty contacts” expresses itself There has come into 
the language of those who are interested in medical education the expression 
faculty contacts ” The expression “faculty teaching” does not carry' the meaning 
Contacts with members of the faculty embrace all contacts I do not believe any 
one present can define “culture,” but it is demonstrable If a student embraces in 
himself some member of the faculty' as his hero, and if that man, that faculty 
contact, can instill in the student that something called “culture”— not in the 
classroom or necessarily in the clinic or elsewhere — the facultv contact is all 
embracive 


The Nasopharynx Dr S J Crow'e, Baltimore 

This article will be published in full m a later issue of the Archives 

DISCUSSION 

Dr Thomas E C^rmody, Denver I think this paper is timely and interest- 
mg, because I feel that many otolary'ngologists do not examine nasopharynges as 
W'ell as they should It is difficult to examine them m children, and I find that 
they are frequently o\erlooked even m adults 

Adenoid tissue is found m adults almost as much as in children, not soft but 
firm adenoid tissue I should like to ask Dr Crowe whether he treats the lateral 
folds behind the posterior pillar as well I think Dr Crow'e’s treatment with 
radium is satisfactory I have not used it, I have only the radium salt and not 
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the radium emanation, and this treatment Mitli the salt takes too long He 
suggested forty minutes for the radium salt, but that is too long for a child 
I hare tried radiation with roentgen ray therapy, but it has not been satisfactory 
I should like to know how Dr Crowe examined the nasopharjnv in these 
children In some children an anesthetic is needed if thej are going to be 
examined thoroughly with the finer nasopharj ngoscope and the oral speculum 

Dr SajujEL J Crowe, Baltimore The question of examination of the naso- 
phar 3 nx in children with the nasopharjmgoscope is largely one of mass psichology 
Since October the school nurses and the nurses of the department of health have 
brought into the hospital each morning and each afternoon groups of from 18 to 25 
children, all behveen 8 and 14 years of age Of 1,400 children, 1,363 were 
perfectly satisfactory on examination, just as satisfactory as any^ adult, but the 
examinations were done where the rest of the children could sec the one under- 
going the test If one that does not seem to be too highstrung and ner\ous is 
chosen for the first examination and then the rest of the children are allowed to 
observe the examination, it is perfectly simple and easy 

As for the treatment of tlie lateral pharyngeal walls, the posterior pharyngeal 
w'alls and the tonsils at the base of the tongue with radium, I have never under- 
taken that because of the great danger to the operator The only protection the 
operator could have against the use of radium is distance One is not protected 
by wearing gloves, as in a fluoroscopic examination I place the applicator in the 
nasopharynx and then immediately get away If one wishes to treat effectively 
the pharymx or the tonsils with radium, it would have to be held in place, or the 
region must necessarily be treated with roentgen rays 

Dr Harold I Lillie, Rochester, ilinn This problem of hypertrophy of 
lymphoid tissue in the nasopharynx has interested me for many years, and I 
have made some suggestions as to methods of treatment before this society 
My colleagues and I have made observations similar to those reported by 
Dr Crowe We observed that the application of radon to the region of the torus 
of the eustachian tubes and tlie fossa of Rosenmullcr was effective m controlling 
that region The fact, however, that many patients arc successfully operated on 
for removal of adenoids and tonsils and apparently do not have recurrences of 
lymphoid tissue in the nasopharynx suggests to me that in those persons who do 
have recurrences there is something fundamentallv lacking in their makeup or 
that in them the tonsillar tissue must serve some function 

I am not ready to deny that the lymphoid tissue included in the pharyngeal 
tonsils in children does not hav'e some function We have observed a group Of 
course, I cannot quote any such numbers as Dr Crowe has on account of the 
nature of our situation, but I hav^e made observations for over fifteen vears on 
some children m the city, and I have found that many of them lack certain things 
in their diet I have seen sev'eral instances m which when a patient was required 
to eat the fat of the meat along vv'ith the lean his nasopharynx definitely changed 
m two or three months 

The use of iodine in some form has been suggested We have found that 
hydriodic acid m certain children is not as effective as it should be because of the 
lack of iodine content, but sodium iodide can be given to these patients rather suc- 
cessfully and with gratifying results 

So far as the hypertrophy of the lateral pharyngeal band is concerned, it may 
be compensatory, as I suggested In this group of patients we have found 
electrocoagulation to be the most successful method of treatment if other methods 
fail 


Dr Saiiiuel J Crowe, Baltimore Baltimore is the ideal place right novv^ for 
the investigation of the causes of such conditions as lymphoid hyperplasia and 
impaired hearing in school children, because of the location of the School of 
Public Health and Hygiene in Baltimore In order to have a practical workine 
ground for the students of that school, the Rockefeller Foundation has financed 
for many years what is known as the Eastern Health District, which is a district 
of respectable wage-earning people who work in the various steel and oil industries 
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scattered along the waterfront For fifteen years or more the families m this 
group were found to be rather stable, that is, they do not move frequently, and 
they have been surveyed from every point of view They are accustomed to it They 
like to be surveyed 

This year the investigation only supplements that which has been carried on 
since 1924 as regards the causes of deafness 

Up to the present year my fellow workers and I have attempted to study 
deafness by correlating the functional tests of hearing with the histologic appear- 
ance of the temporal bone studied in serial section after death This method has a 
great many shortcomings It tells little about how the deafness began, how it 
progressed or how rapidly it progressed and leaves no definite ideas as to what to 
do for it The present study on children was undertaken to supplement this 
program 

Here are 1,300 to 1,400 living, growing temporal bones which can be followed 
from year to year The hearing tests are all made in sound-proof rooms with 
the audiometer, which tests from 32 up to 16,384 frequencies, and it is perfectly 
certain in the early stage of impaired hearing of all types, with the possible excep- 
tion of otosclerosis, that the impairment begins in the high frequencies, first, 16,000 
and then 13,000, 10,000 and 8,000 It has its beginning there and progresses 
That IS what is meant by progressive deafness It progresses toward the speech 
range, sometimes rapidly and sometimes slowly 

It IS planned and hoped to continue this observation next year m two ways, 
first, to continue observations on the large group Thirteen hundred to 1,400 chil- 
dren were examined this year, of whom only 62 per cent were found to have normal 
hearing and 38 per cent impaired hearing Those with the most marked impair- 
ment — and they amounted to about 250 — were treated with radium alone m order 
to avoid complications About 300 oi 325 with slighter impairment of hearing 
were set aside as controls and had no treatment of any kind This study will be 
continued next year and, we hope, the next year and the next 

In addition to that, we should like to examine another 1,000 children in the 
Same way, to pick out those who have the most impairment of hearing and most 
marked lymphoid hyperplasia and, m addition to giving the therapy that has been 
used before, that is, removal of the tonsils and adenoids and radium treatments, to 
administer vitamins, particularly vitamin B We have some reason to suppose 
that vitamin B deficiency is connected with degeneration of nerves m other parts 
of the body If no other elements of food are given except that and if the percentage 
of children in whom hearing improves is increased, the cause of improvement will 
be definite 

Dr George B Wood, Philadelphia I wish to sav just a w'ord about the 
importance of food m hypertrophy of lymphoid tissue in the pharynx Some experi- 
mental work has been done under the supervision of Professor Clark, Professoi 
of Anatomy of the University of Pennsylvania fSattles, E S Anal Rcc 20 61, 
1920 Lefholz, R Am J Anat 32 1 [July] 1923 He fed a series of voung 
cats various types of food for a varying length of time and then studied the 
lymphoid tissue not only in the region of the tonsil but also m the gastrointestinal 
tract I have seen his photomicrographs and noted that the increase in lymphoid 
tissue from rich foods, especially food containing a great deal of fat, is remarkable 
The Peyer’s patches W'ere three times as thick in cats fed on rich food and a high 
degree of fats 

Dr John L Myers, Kansas City, Mo My interest in this subject was first 
stimulated when I found that the roentgen rays act first on the Ivmph cell and 
that after an animal has been exposed to roentgen rajs, within fifteen minutes the 
lymph cells show a reaction by a decrease m their number I began wondering 
if one could not shrink the tissues in the throat by using roentgen ray therapy, 
and I have used it on a number of cases I have had a number of patients who 
have complained of postnasal dripping due to the lymphoid tissue, and I have 
had some success and some failures with irradiation 
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I should like to ask Dr Crowe what Mtamin B product he suggests for use 
I think there are about ten or fifteen kinds There are manj fractions thiamine 
cliloride, nbofla\in and ^arlOus others I now use the Mtainin B coinplcv 

Dr S\mueu J Crowt, Baltimore As jet I ha^e had no espcncnce with 
Mtamin B I only mentioned it as a point of interest m the hope that if this 
countn, IS spared m this war and if world conditions warrant, an in\estigation of 
that kind might be undertaken 

Dr Samuel S\Ll^GEU, Chicago According to Dr Crowe, the ideal method 
of treatment is to applj a maMinum amount of radon so that the period of 
application will be brief As is well known, machines for the extraction of radium 
are rare throughout the countrj There are few places that ha\e a sufficient amount 
of radium to be able to give a thousand millicunes It scenw to^me that for a 
thousand niilhcuries of radon one would require something like / or 8 Gm of 
radium, which is a good deal 

I ha\e otten wanted to use roentgen ra> therapj, but I was more or less 
m fear of causing damage to the pituitarj bodj bj scattering radiation and of tlie 
possible arrest of de%elopment of the salnarj glands Tor that reason I ha\e 
ne\er ad^ocated the method, although I think it might ha\e some merit It seems 
to me there is some room for investigation with regard to the use of roentgen rajs, 
which are a\ailable e\eryw'hcre and could be applied so that this method could be 
more umversallj emplojed 

Dr James A Babditt, Philadelphia Dr Crowe, will jcu answer that’ 

Dr Samuel J Crow'E, Baltimore I tried to outline in this talk the possible 
objections to roentgen rays, that is, the accuracj of delncnng the rajs at the 
point w'here they are most needed, particularlj in children — and it is children 
that I am talking about and not adu ts — also the possible influence of such an 
excessive dosage, half of wduch is absorbed In the tissues m the neck, on the centers 
of ossification of a growing child Third, but not least important, is the fact 
that the otolarj ngologist must refer his patient to a roentgen ra\ technician or 
radiologist who know'S little about the local conditions and the \arjing anatomic 
structures and often turns treatment o\er to a technician It is much better, if 
radiation therapy is going to be introduced into otolarj ngologv, that the otolarj n- 
gologist himself carrj' out the treatment 

What has been said about radon is true Ph\sicians m Baltimore are happilj 
located, as far as the supply of radon is concerned, because Dr Howard A Kellj, 
a gynecologist, has had a private hospital for manj years and has collected a 
large supplv of radium He and Dr Burnham, his associate, haie alwajs been 
interested in supplying radon for experimental purposes of all kinds, so that an 
abundant supply of it is a\ailable at a nominal cost, just the cost of the technician 
In New York, Philadelphia, Boston, Detroit and other cities radon from a com- 
mercial firm costs S2 per millicurie, so that even a 500 millicurie applicator, and I 
use one much stronger than that, would cost §1,000 The price makes it impossible 
for this method of treatment to become universal, unless the departments of health, 
the state, the city or the federal government supply the radon 


Dr Horace New hart, Minneapolis The one point I should like to make is 
that the fame of this work has gone out among the medical profession and also 
among the laity, and I can see great danger of mishandling on the one hand and of 
quackery on the other I think Dr Crowe expressed this fear to me over a year 
ago I ha\e already seen the effect of it among friends who inquired about it I 
think conservatism and care should be exercised There is the question of making 
some experiments or other efforts to determine the incidence of high freauenev 
loss among the younger patients 

What do you consider the criterion for normal and abnormal hearing deficiency 
for the higher frequencies, and how high do vou go’ Do vou consider it imnortant 
to tett op to 11 000 or bevond, or do you get enough .ntormet.on frlT £ 
quencies from 4,000 to 10,000 to serve as a reliable criterion’ * 
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Dr Samuel J Crowe, Baltimore In the first place, I am perfectly sure that 
not more than 65 per cent of the ordinary healthy, apparently normally hearing 
children in school actually have normal hearing 

All of these 1,400 children had already been examined by the cit> authorities 
with the phonographic audiometer and the lA audiometer tests up to 8,000 double 
vibrations, so the children we examined were those supposed to have normal hearing 
both by the teachers and by their families As a matter of fact, there were about 
35 or 38 per cent of those that had abnormal hearing, as evidenced by impaired 
hearing for frequencies of 8,000, 10,000, 13,000 and 16,000 The loss in hearing 
begins with the 16,000, 13,000 and 10,000 frequencies, and as it gets a little more 
advanced, it affects the 8,000 and 4,000 frequencies, and when it affects the 4,000 
it IS getting dangerously close to the speech range That is exactly the type of 
hearing defect that most people have m old age, that is, good hearing for low 
tones and impaired hearing for high tones It is also known that an elderly person 
with that type of impaired hearing has no difficulty w'hatsoever if one speaks to 
him in quiet surroundings, but at a dinner table or in a room where there 
are several people talking and a background of noise he is terribly confused and 
misses many things That is exactly w'hat happens to children in school 

The children were selected by testing the hearing of w'hole groups of children 
from a school In an investigation of their school work with their teachers it 
was found that they are the ones in the class that have failed or are regarded as 
mischievous, inattentive or not very bright, while, as a matter of fact, they miss a 
good many things because of the background of noise in a large classroom 

Dr Burt Shurly, Detroit In regard to hearing tests of school children in 
Detroit, where about 100,000 children are tested, observations indicate that 4 8 to 5 2 
per cent show loss of hearing 

I feel that I should arise in defense of the 30 year old Shurl 3 ' soup whtcn 
has been used over the country and which really was the key to this situation, in a 
way, before the word “vitamin” was ever heard of By extensive investigations 
after the removal of tonsils and adenoids in children in many thousands of cases 
It was found that while a vast majority were greatly benefited, there w^ere ahvays 
some with malnutrition or with lymphoid tissue that grew rapidly again, and that 
underneath it all was a dietetic problem of mineral salts and vegetables The 
soup consists of two carrots, two beets, a bunch of celery, two potatoes and two 
tomatoes and together with cod liver oil furnishes a balanced diet 

Dr James A Babbitt, Philadelphia I should like to ask Dr Crowe what 
local anesthetic he uses for children and how he uses it 

Dr Samuel J Crowe, Baltimore I use a 20 per cent solution of cocaine 
hydrochloride , I moisten a cotton-tipped applicator with this solution, wringing out 
the excess, and apply it to the floor of the nose This solution has not produced 
any reaction in the children that have been examined this year, and they were 
examined at the rate of 30 to 50 a day by a group of persons who do nothing 
else If no excess cocaine is allowed to run down the throat and be absorbed, the 
solution has no toxic effect whatsoever and is much better than a 5 or 10 per cent 
solution, because it takes a shorter time There are no sprays of any kind for 
this purpose 

Laryngologic Aspects o£ Sporadic Infectious Mononucleosis Dr William 
E Grove, Milwaukee 

This article will be published in full m a later issue of the Archives 

DISCUSSION 

Dr John J Shea, Memphis, Tenn It is of more than academic interest to 
be able to make a diagnosis of acute infectious mononucleosis under certain circum- 
stances Enlargement of the cervical glands m young girls is sometimes feared as 
the beginning of a more serious condition, such as early Hodgkin’s disease or an 
acute lymphocytic type of leukemia 
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The lower part of an ordinary hemogram in these patients is of interest The 
granuloc 3 'tic tj'pe of white blood cell, of course, includes basophils, eosinophils and 
neutrophils, but the l>mphoc 3 tes and the so-called monocytes are the cells that 
increase m this condition 

For these young women, usually of the better class of patients, in whom glands 
are beginning to enlarge, a condition which has lasted past a febrile stage, and who 
haie an increased white blood cell count, 12,000 to 14,000 per cubic millimeter, if one 
can make the diagnosis of acute infectious mononucleosis all worries will be rehe\ed 
This condition is a sclf-liimting disease, and the patient will get well if simplj' 
treated s\ mptomaticallv 

A girl, 12 years of age, was of a family which had 2 or 3 friends in 
whom Hodgkin’s disease had developed The persistence of the enlargement in 
the cenical glands caused alarm Her first blood picture showed 12 per cent 
monocjdes, which ga^e encouragement The heterophil test first ga\e a positive 
result with a dilution of 1 to 24, but by the third week of her illness the result 
was positive with a dilution of 1 to 64 A positne result of a test with a dilution 
of 1 to 64 indicates a diagnosis of infectious mononucleosis, proMded that the 
child has not received an antitoxin or horse serum within a jear 

The children do not have anemia, as can be seen in this case This child’s red 
blood cells were above 5,000,000 per cubic millimeter The platelet count was 
normal The persistence of the distortion of the normal count in these children 
may go on for a considerable time In some that I hav'e watched a change m 
the relation of the granulocvtcs to the nongranular cells persisted for as long 
as six months 

Roentgenotherapi is not adv isable for the same reason that chemotherapy is not 
they are too depressing Better results are obtained by the use of ultraviolet rays, 
when the concentrated type from a water-cooled quartz mercury vapor arc lamp 
can be used on the glands 

Dr Mervin C Mverson, Brooklyn This subject is timely, and Dr Grove 
has given a comprehensive and splendid presentation Little has been written on 
this subject in the otolaryngologic literature This disease is frequently encountered 
m a patient without enlarged cervical lymph nodes I believe it is most important 
to be able to differentiate infectious mononucleosis from diphtheria 

I call attention to a fact which has been frequently mentioned among laryn- 
gologists, that IS, any ulcerated lesion in the mouth or in the throat will yield 
Vincent’s organism I believe that most frequently the patients seen in consulta- 
tion by the laryngologist are those who have been taken care of for a week or so 
by the family physician on the basis of a Vincent’s infection because of the recovery 
of Vincent’s organisms in smears 

An interesting and important fact to bear in mind is that patients with this 
condition have pain and soreness which is out of proportion to the duration of the 
disease and which is much more lasting and severe when compared to acute 
follicular tonsillitis or any other infection of that particular part of the throat 
The manifestations of this disease are varied One must not be misled by any 
textbook pictures of it 


Dr William E Grove, Milwaukee Dr Shea called attention to the per- 
sistence of glandular enlargement in cases of this kind It is true that after the 
acute phase of the disease has disappeared the glandular enlargement may persist 
for many months Also the heterophil antibody reaction will persist for a long 
time after the patient has recovered from the disease Davidsohn found in one of 
his cases that the heterophil antibody reaction was still positive two hundred and 
nmety days after the cessation of the disease The patients become greatly pros- 
trated, and as the glandular enlargement and heterophil antibody reaction persist 
for a long time, so does the prostration I noted particularly m the chart of 
Dr Shea s case that the total white cell count was well within normal limits so 
one must not be misled by the first white cell count which falls within normal 
limits but must insist on repeated differential counts 

T^he etiologic agent of this disease is not yet established, although it may belomr 
to the group of Bacillus monocytogenes hominis ^ 
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Radium in Carcinoma of the Larynx Dr Samuel Salinger, Chicago 

This article will be published in full in a later issue of the Archives 

Urgent Surgery About the Head and Neck Dr Joseph C Beck, Chicago 

“Urgent surgery” is to be differentiated from “emergency surgery” and “choice 
surgery” By “urgent surgery” is meant that an operative procedure is definitely 
indicated and is to be performed as soon as an exact diagnosis has been estab- 
lished and the patient is fit for surgical treatment The time element is not 
designated but is within a week In contradistinction, “emergency surgery” is 
understood to be a procedure which must take place at once, whereas in “choice 
surgery” the procedure may or may not be done, although surgical intervention is 
clearly indicated for the benefit of the patient (An outline of the entire subject 
including all the “urgent surgery” m the domain of the ear, nose and throat 
was presented ) 

Demonstration of Color Photography of Diseases of the Larynx Dr Dean 

M Lierle, Iowa Citv 

Acute Infections of the Epiglottis Dr John Mackenzie Brown, Los 

Angeles 

This article will be published in full in a later issue of the Archives 

DISCUSSION 

Dr John H Foster, Houston, Texas There is nothing I could add to a 
general discussion of this subject, but there is a point I want to stress, and that is 
the rapidity with which the symptoms develop in cases of inflammation of the 
epiglottis I recall 2 cases in which the patients complained of the fiist sjmptoms 
m the evening, the next morning the epiglottis show'ecl distinct evidence of abscess, 
and on the following day it was opened, with evacuation of a large amount of pus 

Likewise, in certain cases of streptococcic infection of the epiglottis the rapidity 
wuth which edema develops is astonishing I have seen large edematous masses 
develop in these cases which cause a great deal of dyspnea and require incision 
for the evacuation of the edematous condition 

Dr John J Shea, Memphis, Tenn When patients are brought into the 
hospital because of accidents with injuries to the neck, a roentgenogram assists in 
determining the air space, especially in the region of the epiglottis If there is 
beginning edema of that region, an ampule of calcium gluconate is given intra- 
venously 

For the acute infections insulin has been used, as suggested by Beale, and I 
believe small doses of insulin do have an effect in reducing acute edema in cases 
of this kind, especially in edema w'hich is not streptococcic but w'hich follows 
accidents 

Dr John J Barnhill, Miami, Fla One feature about this paper which I 
think needs even more emphasis than Dr Brown gave it is the connective tissue 
of the epiglottis I am convinced that laryngologists have given too little attention 
to connective tissue in the structures treated 

In the epiglottis of Dr Brown’s patient, as I understood, on the one side there 
was considerable connective tissue , on the other side there was none I take it that 
the side that had the connective tissue is the only side which had the abscess 

Dr John Mackenzie Brown, Los Angeles There were abscesses on both 
sides 

Dr John J Barnhill, Miami, Fla On the lingual side there is considerable 
connective tissue, as any one will find out who dissects the epiglottis many times, 
and at the base of the epiglottis, namely, where it is attached to the hyoid bone, 
there is a large amount of connective tissue, and it is chiefly here that the abscess 
forms that is dangerous The laryngeal space is narrower there than at any other 
place, and the smallest amount of swelling w'lll cut off the air 
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There are no abscesses m the neck, as I understand, except— and this maj be 
disputed— 1 \ here there is a considerable amount of connectnc tissue One does 
not get an infection except where there is connects e tissue I believe that the 
connectne tissue needs greater study than has been given it so far 

Dr Burt R Shuriv, Detroit I should like to ask if sulfanilamide uas 
used in the cases of streptococcic infection 

Dr Harris P Mosnm, Boston It is old knowledge that one can remove the 
upper two thirds of the epiglottis with impunitj Let me gne warning, how'ever, 
if one has anything to do with the cushion of the epiglottis, then there may be 
trouble Swallowing may be markedly interfered with 

Dr John Mackenzie Brow'n, Los Angeles Sulfanilamide was used at first 
because on first examination it w'as feared that the condition W'as a streptococcic 
infection The patient had been gi\en the limit until the error in diagnosis was 
noticed 

Dr Barnhill, with regard to the connectne tissue, I had 2 cases of abscesses 
on the larjngeal surface 

The first case I reported was that of a man who had been plowing He thought 
that something hit him in the throat What has been the predominating feature 
in all the cases is the sudden onset 

Influence of Tobacco Smoking on Health Dr John* L Mvers, Kansas 
Cit 3 % Mo 

Smoking IS an old social custom and is constanth becoming more popular 
The mode, method and manner of smoking have changed Constant smoking, moist 
tobacco and inhaling have created a health problem Tobaccos differ in the 
content of nicotine The cigaret is a scientifically produced article Since the 
industry was established in America in 1872, cigaret smoking has constantly 
increased, during the last twenty years cigar and pipe smoking hare decreased 
Observations on tobacco smoke show'ed that smoke from moist tobacco contains 
more nicotine than from dry The content of nicotine is increased by tightness 
of packing and rapidity of smoking There are elements in smoke otlier than 
nicotine The amount of nicotine absorbed depends on the manner of smoking 
Nicotine and tobacco tar hare morbific effects in cases of excessire smoking 

In susceptible people rvho smoke excessirely the nicotine absorbed by the 
mucous membrane has an effect on 

1 Cardiovascular system 

(fl) increased heart rate 

(b) blood pressure raised by constriction of vessels 

(c) aggravation of angina pectoris 

(d) thromboangiitis obliterans 

2 Nervous system 

3 Female organs 

4 Special sense organs 

Tar in tobacco smoke (a) irritates mucous membranes and (ft) causes carcino- 
genic characteristics 

Dr Myers presented a study of the increase of pulmonare cancer since 1917 
and amplified his paper with a number of slides shownng (i) the increase in 
cigaret smoking up to the present, (2) the average nicotine content in various 
tobaccos, (3) the various other toxic products found in tobacco, (4) the nicotine 
content m various cigarets, (5) the increase in heart rate and blood pressure 
after smoking, (d) the effects of a filter, (7) the incidence of thromboanmitis 
obliterans, (8) the size of blood vessels before and after smoking (9) the effect 
of smoking on vision and hearing, and (10) the influence of tobacco on the 
increase of cancer of the lungs and of the pleura 
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DISCUSSION 

Dr Ralph A Fenton, Portland, Ore This paper is entirely too well 
documented for comfort, and its facts, while they may be subjected to counter 
attack by researches subsidized by cigaret manufacturers, are not to be cast aside 
lightly Particularly is this true of Roffo’s splendid experimental studies (Roffo, 
A H Bol Inst de Med evper para el esliid y hat d cancer 15 377, 1938) 
May I be permitted to contribute a case report on this subject^ I had a patient 
about 60 years old who had smoked from ten to thirty cigarets daily for many years 
He had noticed an increasingly rapid heart rate for several years, with transient 
increases in blood pressure to 160 to 180 from his normal of ISO A professional 
man, he put in some time daily outdoors, smoking heavily at such periods Each 
winter for several years he suffered from an attack of rather severe acute tracheo- 
bronchitis, lasting several days He had a small amount of thick nasopharyngeal 
discharge each morning and commonly expectorated small amounts of rather 
thick tracheal mucus several times daily He did not inhale smoke deeply or 
blow it from the nostrils 

Seven months ago he was incapacitated for three weeks by a severe auricular 
fibrillation, with a pulse rate of 120 to 160, requiring digitalis and rest in bed 
The blood pressure ranged from 170 to 190, and electrocardiograms were rather 
disquieting to his physician Complete cessation of smoking brought this man’s 
pulse and blood pressure to normal within four weeks The nasopharynx and 
bronchi are clear His only present annoyance is an increase in appetite 

One IS too prone to accept the annoying accompaniments and sequelae of 
smoking because of the comfort and cheerfulness of its habitual use I am sorry 
Dr Myers is right but am grateful for his courageous message 

Dr Joseph C Beck, Chicago I think Dr Myers’s paper had one statement 
in it which should be brought out, that is, that the effect of tobacco is an individual 
proposition, it is not uniform 

I too am a sufferer from the toxic effects of tobacco Thirty-five years ago I 
had my first attack of auricular fibrillation, and since that time I have been 
afflicted more frequently, until in November 1939 when permanent auricular dis- 
turbance began It has not increased my blood pressure, but it has made me very 
uncomfortable at times with vertigo 

In regard to cancer I observe cases of laryngeal carcinoma in various stages 
in my practice and have made a particular notation as to inhalation of smoke I 
believe that that is an important factor, that is, whether one inhales or does not 
inhale the smoke 

Dr Harris P Mosher, Boston During the World War I was told that if I 
did not stop smoking I would be blind in ten years I am not blind now except 
to my own faults, and there are many others in the same condition I own up to a 
“cigaret cough’’ and a certain amount of “cigaret bronchitis ’’ 

Alcohol and tobacco have long been among the chief targets for reformers I 
was afraid that Dr Myers had joined this “long-haired” group It was a relief 
to find that he has not gone wrong yet The paper is an honest attempt to separate 
fact from prejudice The long bibliography shows that a large amount of work 
has been put on it 

He narrows the problem at the start by saying that only some persons are 
harmed by tobacco, namely, those who are susceptible, and gives ample proof, 
most of it scientific, to substantiate this statement If now he would only give 
the figures showing how many people are susceptible his paper would be complete 
and so much more valuable Only this knowledge will tell us how much of a 
sinner tobacco is It is entirely an individual question with tobacco, as with 
alcohol, how much harm it does With each drug each person has to settle the 
question for himself In gaining this knowledge both drugs can and have humili- 
ated many of us 

In these days of allerg> consciousness e%'ery one finds something which disagrees 
V ith him , even milk, nature’s first and universal food, can be toxic Water alone 
has an unblemished record 
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Tar and nicotine arc the two harmful ingredients in tobacco, but one author, 
McCormick, quoted b}' Dr Mjers, named a most formidable list of b 3 ^-products, 
the lerj names of which are frightening 

The'literaturc on this subject is voluminous, and one can pile up a large number 
of articles for and against the use of tobacco, the carh articles of the opposition 
seldom being fulli' scientific 

The innocent-looking cigarct has the largest nicotine content and therefore, by 
inference, is the most harmful This is too bad, because the cigaret is the neatest 
and cleanest waj’’ to take tobacco Tlicre is a sociabiiitv about a cigaret wdiich a 
pipe lacks No one would ever borrow jour pipe, and jou cannot pass a pipe 
around, like a pipe of peace, not in these hvgienic davs 

It helps and sometimes is neccssarj m the evaluation of a medical article to 
know tlie author Of the manv men quoted bj Dr kljcrs, I happen to know 
Dr Paul White He is on the staff of the Massachusetts General Hospital and 
has specialized in diseases of the heart for nianj v'cars He feels tint tobacco 
has no harmful effect on tlic heart Experiments show' that tobacco increases the 
pulse rate and slows the circulation in the finger tips and in the toes, but these 
regions are far from the v’ltal centers of the bodj' In the literature it is stated that 
women are more prone to have bad effects from tobacco than men. sterihtj and mis- 
carriage having been laid to it 

I do not believe that the apparent increase of cancel of the lung is due to 
smoking Better methods of diagnosis explain it 

Since the tune of Sir M^ater Raleigh it has been known that tobacco has a 
calming effect on the nervous system This action of tobacco should be a godsend 
in these nervous times 


Dr Howard C Ballengfr, Chicago I have been particularly interested in 
the local rather than the systemic effects of tobacco smoking In 200 or 300 
joung medical students, I was unable to determine that the amount of smoking 
had any visible evidence of local disturbances, that is, of irritation in the pharynx 
or in the nose This may not be true in adults or in persons who have smoked a 
long time Bj' local evidence I mean redness, inflammation or hypertroply of the 
lymphatic tissue There seems to be no correlation between the amount of smoking 
and these observations The absence of redness may possibly be due to the vaso- 
constricting action, which I think all investigators now agree is caused by tobacco 
smoking, that is, peripheral vasoconstriction 

Incidentally, in looking up the literature of recent years on this subject, I have 
come in contact with reports of the systemic effects and the most recent article I 
found was by Mulinos and Shulman (Am J M Sc 199 708 [May] 1940), who 
studied the vasoconstncting action of tobacco smoking They found that it only 
lasts, as Dr Myers stated, about fifteen minutes They measured the hand volume 
accurately, using both the denicotinizcd and regular cigarets, and found that 
there was no variation in the vasoconstriction They found that inhaling the smoke 
prolonged this action, as has been brought out, but also found that deep breathing 
would produce the same effect However, the latter finding has not been confirmed, 
as far as I know , so it may not hold Filtering the smoke through cotton soaked 
in feme chloride seemed to obviate this vasoconstriction Cnbeb cigarets also 
had this effect 


When one tries to measure or to determine the effects of tobacco smoking 
one cannot be sure just what produces the harmful systemic effects Nicotine is 
generally conceded to be a most important element from the standpoint of carbon 
monoxide Should this thought be discarded? Dr Myers did not stress that but it 
IS stressed m the literature many times by investigators The pyridine bases and 
ammonia, that is, the tars and aldehydes and particularly the ammonia, more often 
na\e a local action than a systexnjc effect 

In the literature three general actions seem to be the most important first 
the action on the central nervous system, secondly, the effect on the ganglions of the 
sympathetic nervous system and, thirdly, the action on the nerve ends of the 
voluntary muscles This last-mentioned action is primarily stimulation follovved 
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by paralysis, but the investigators whose leports I have read seemed to think 
that smoking is no factor in the latter condition, as there would not be sufficient 
nicotine to affect the nerve ends to any physiologic extent 

In a summary of the possible systemic effects, perhaps one of the most important 
factors which has been mentioned and stressed— but which should be stressed again— 
IS the desensitization factor This factor probably has to be present to produce 
deleterious effects 

Dr Mosher asked about some statistics I did see one article on which I 
have made some notes giving statistics on the effects of tobacco smoking on the 
heart Graybiel, Ashton, Starr and White, in the Avicrican Hcait Jotuiwl, I think 
in 1932, gave statistics on a limited number, perhaps net enough to be of value, 
but increased heart rate seems to be present in at least four fifths ot the smokers 
in this group Blood pressure is increased in about two thirds of the group, that 
IS, the average blood pressure is increased about 13 mm of mercury The decreased 
T wave, which may simulate coronary disease, which seems to be due to tobacco 
as recently brought out, occurred in less than half, that is, in this particular group 
I think this was a group of heavy smokers and that fact frightened a great many 
of them This T wave decreased a third or a half from normal for thirty minutes 
to an hour If heavy smokers have an electrocardiogram taken this effect will 
show up after smoking heavily 

Dr John L Myers, Kansas City, Mo I have not found in the literature 
that there was any particular effect from removing part of the nicotine, only a 
part of It can be removed The best filters take out only a little over half the 
nicotine and less than half the tar 

The Interrelations of the Ductless Glands and Otolaryngology Dr West- 
ley M Hunt, New York 

(This paper embraced an analysis of the studies of the effect of the secretions 
of the ductless glands on the ear, nose and throat and also the effect of otolarjn- 
gologic involvement on the balance of endocrine functions A discussion of the 
glandular interrelations, known and plausible therapv, supplemented by theoretic 
possibilities of the application of this interrelation was included 

Dr Hunt presented a consideration of the advisability of surgical procedure 
under given endocrine manifestations and thoughts as to overenthusiasm in such 
therapy, as well as the complete ignoring of its possibilities He also discussed a 
consideration of the physical, laboratory and roentgenographic manifestations which 
aid in diagnosis and influence prognosis ) 

DISCUSSION 

Dr John F Barnhill, Miami, Fla Otolaryngologists have not given much 
attention to certain symptoms of enlargement of the pituitary gland 

I have recently had the opportunity of going over a great many pathologic 
specimens from persons who had apparently died from pituitary disease, and I was 
amazed in looking at the records to see how few were the local symptoms which 
one would expect to find in a patient who had died from that ailment For 
instance, the pituitary is surrounded by certain nerves, the second, third, fourth and 
sixth Involvement of the second, it is understood, causes very early symptoms of 
blindness 

It IS important to point out that the optic chiasma does not always occupy the 
same position in relation to the pituitary The chiasma may be far back and it 
may be forward If it is far forward, the pituitary may not cause any ocular 
symptoms until late If the chiasma is further back and over the center, the symp- 
toms will occur early, for it would be under the highest part of growth 

The feature which amazed me most in the specimens which I examined was 
that as the growth enlarged, these nerves were stretched to a great extent For 
instance, I found a specimen in which the seventh nerve had been stretched enor- 
mously, almost shredded , yet m the history' of that case there was little facial palsv' 
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However, if one studies the symptoms as they arise from the ^anous conditions 
which ha\e been described this moinmg, it would be of gicat help not only in the 
treatment but also in diagnosis 


Indurative or Myalgic Headache Du Erncst M SivoriL, Wichita, Kan 
This article will be published m full m a htcr issue of the Auchuks 


DISCUSSION 


Dr Fredfrick T Hiu, Watenillc, Maine Last ycai, as I recall, a noted 
authority on headache was a guest speaker and could tell us little about its mech- 
anism Todav Dr Seydell confines himself to one t>pc of headache, one which is 
easily overlooked and attributed to other causes Perhaps, one of the most laluaole 
thoughts brought out by this paper is the need for caution in always attributing 
headache to sinusitis One is so apt to be sinus minded when confronted with 
headache that, just as the ophthalmologist can alwajs find a refractice error, the 
otolarj ngologist thinks it must be due to sinus disease Yet there arc manj other 
possibilities which must be kept iii mind 

In many cases mvalgic headache is not rccognired as such but is diagnosed and 
treated as an allergic or endocrine condition The susccptibiht} to cold naturallj' 
suggests hi pothyroidism I observed a typical case in which there were seicre 
symptoms Infiltration with procaine hydrochloride gave entire relief tcmporarili 
Later an orthopedic surgeon made a diagnosis of cervical arthritis, and now the 
patient is being treated by liaMiig his neck stretched in some horrible apparatus 
suggests e of the medieval rack 

As yet I cannot accept this myalgic headache as a clinical entity' Rather it 
seems to be a syndrome — like Meniere’s disease — presenting headache, nodes, 
spasm and painful areas in the muscles of the neck, and, as brought out by Dr 
Seydell, lowered local temperature Dr Scvdell’s theory of the mechanism iinohcd 
m this condition appears logical The postural muscles of the neck arc evposed to 
changes in temperature Cold induces vasoconstriction Because of some factor, 
as yet unknown, the cycle is not completed by lasodilation, and waste products 
accumulate in the muscles What is this unkiiowm factor’ As in so many similar 
problems, the answer seems to lie m the little understood autonomic nerrous 
system It may well be that the successful treatment of this condition w'lll be 
ultimateh found in blocking of the cervical portion of the sympathetic trunk 
Perhaps the most practical thing to keep in mind is the importance of careful 
palpation of the neck in these cases of headache 


Dk Ralph A Fenton, Portland, Ore I am inclined to agree W'lth Dr Hill 
that the condition reported is a syndrome rather than a definite clinical entitv 
I think that it might be well in looking over the question of so-called myalgic 
or indurative headache to consider the fact that this condition may be caused in 
two ways It may be caused by a reflex arc from the cold on the outside or by 
the sympathetic imbalance on the inside, and m that connection I recall some w'oik 
carried out under the direction of Dr Larsell (Larsell, O , Barnes, J F , and 
Fenton, R A Arch Otoi aryng 27 266 [March] 1938) on the pituitary or the 
sella turcica and the sympathetic nene connections of the sinuses, in which it w'as 
found that stimulation of the sphenopalatine region in rabbits produced a grossly 
visible ischemia of the blood vessels m the ear 


Reasoning from that and from the work done on the cutting of the cervical 
sympathetics m these animals, it was figured that there was an arc winch arose 
from the nasopharynx, from such regions as the back of the nose and the turbinates 
and traveled down the sympathetic trunk and then out into the various cervical 
branches at the various levels of the neck It was referred to those cervical levels 
each, of course, corresponding to certain muscles, and in that way was reflected up 
into the head and so through the reticulospinal tract and received in the thalamus 
where all the pains are referred out through the particular cervical segments of 
the nerves, at which the faulty vasomotor impulse entered the sympathetic system 
and was then taken into the brain 
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I think that it will be found that Dr Larsell’s interpretation, based on further 
work by Professor Allen of some years before (Allen, W F Am J Physiol 
87 319 [Dec] 1928, J Washington Acad Sc 2 492, 1932), is explanatory and 
that the vasomotor imbalance accounts for all of these symptoms It can work 
both ways, in and out 

Dr Burt R Shurly, Detroit I should like to ask Dr Seydell if metabolism 
tests were performed 

Dr George M Coates, Philadelphia For years it seems that I have observed 
many cases of headache which would fall under this classification, whether it 
be a definite entity or not I do not know, but I am sure that I myself have defi- 
nitely suffered from this type of headache This is precipitated by two factors 
in my case One is the cold draft on the back of the neck, which Dr Seydell has 
stressed, and the other is fixed posture , while I often have a stiff neck with myalgia, 
I do not often have a headache, but after a long day’s work m the office with 
the head fixed in one position tins headache comes on At that time I find the 
muscles of the neck stiff I have noted indurated nodules in the muscles of my 
neck, and on looking back, I remember that I have had these before 

As to the etiology of this condition, I do not know what it is due to It is 
probably due to a great many factors, just as rheumatism in the broader sense is 
due to a great many factors The experts on rheumatism will all tell you that 
It IS not due to focal infection, but that focal infection plajs a part, it is not 
all due to allergy for different foods or any one of a dozen different things, but 
It IS a combination of all 

I think the treatment of this condition would be the treatment of rheumatism 
in general, that is, the elimination of all possible causes or factors 

With regard to the local treatment which Dr Seydell has used, I have not had 
any experience with that, but it seems ingenious If it gnes patients relief, it is a 
great advance 

I believe there are many cases of this kind, and the condition is often confused 
with sinus headache, to which Dr Seydell has drawn a parallel For this reason, 
of course, it is important to make the differential diagnosis as Dr Sejdell has 
suggested 

Dr Arthur Proetz, St Louis Dr Coates raised the question of the nature 
of these nodules in stiff neck I merely want to say that a long time ago Dr 
Sluder, working on “lower-half headache,” noticed the nodules frequentlj' At one 
time he had the courage to take one out and have it examined, and it was a 
lymph node which showed absolutelj no pathologic changes This condition in 
these lower half headaches may have been analogous with the nodules described 
by Dr Seydell 

Dr Joseph C Beck, Chicago Knowing Dr Seydell’s way of studying his 
subject and going over the literature, I am surprised that he did not go into 
the detail of Barany's investigative work on this subject Dr Mithoefer and I 
were in Uppsala at the time when the professor was interested in this subject 
He made extensive investigations on the pathogenesis of these nodules An 
eminent neurologist, Hugh Patrick, followed by Pollock, m Chicago, from the 
neurologic side, preceded this investigative work but did not emphasize the edema, 
which was shown to be a chronic infiltrative edema in certain areas of the 
muscles which are subject to insults, and chilling was an important factor 

I have observed a few cases of this kind since my observations at Uppsala and 
bear them in mind I recall a case, that of a dentist — Dr Seydell and Dr Coates 
have called attention to the factor of position in the causation of headache — who 
usually worked with a fan turned on the back of his neck or opposite to where 
he was working Headaches would usually follow the turning on of the fan, when 
his neck w'as chilled It was this plus the stretching and pulling of his muscles in 
that position which probably brought them on 

Dr Seydell’s paper has brought out a good many things to think about 

Barany was later tremendously discredited when he brought the subject before 
the academy in Stockholm, because he made a statement that only one type of 
masseur could cure these conditions, namely, osteopaths As you know% members 
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of this piofession are prolific in that countrj Howeier, it seems that proper 
manipulation of these muscles has some benefit 

Another subject that I hope Dr Seydell will discuss is ithether short wave 
therapi is beneficial 

Dr Enw ird H C \mpbfll, Philadelphia I should like to ask Dr Seydell 
to gi\e more details of his injection technic and ithether or not it helps in just a 
single attack 

Dr TnoM\s R Grm^s, Siouv Citv, Iowa I cannot see how nodules or any 
changes in the muscles of the neck will bring about a real headache of the tvpe 
which indicates at least some physiologic upset in the brain, meninges, ganglions 
or the ner\e sheaths or cortical symptoms that come so commonlj in headache 

I cannot see how those headaches would be due to reflexes from the neck any 
more than thej can be thought to be reflexes from the sinuses and the eyes Seme 
local tissue reaction must be going on in the brain itself or in the meninges 

Dr Ernest Sevdeu, Wichita, Kan I ha\e no argument at all w'lth ref- 
erence to sajing that this condition is not a clinical entity I do not know what 

it IS 

I know' that mjalgia of the muscles of the neck produces headache I am 
sure of that 

Dr Hill spoke about cervical arthritis A great man> authors ha\e spoken 
about the accompanjing arthritis 

Kellgren {But M J 1 325 [Feb 12] 1938), in his work, has show'ii that a great 
deal of this pain may be referred to jaundice surrounding the paiticular muscle or, as 
in arthritis, that the pain is actually caused in the muscle 

In answ'er to Dr Shurly, metabolism tests have been made on a number of 
these patients Some of the basal metabolic rates are low and some of them are 
high I ha^e found the condition in hypertensive cases I do not think that 
information helps verv much 

With regard to the blocking of the sympathetic neive pathways, there are 
manj ph%sicians w'ho claim that they can cure all headaches of this nature by 
blocking the ganglions in the nose, that is absolutely not true The nodules 
cannot be changed and thev w'lll not disappear Blocking the sphenopalatine 
ganglion does not stop the pain 

In regard to Dr Beck, I did not see the paper he mentioned Halle (il/oim/rc/n f 
Ohienli 45 768, 1911), I think, was the first otolaryngologist to bring this subject 
to the attention of specialists in this field, and he did a good deal of work on it 

There have been a number of physicians who have excised these nodes, and 
histologic changes have never been observed If there are histologic changes, then 
the nodes in the muscles of the neck may be inflammatory I have never heard 
of fever in any cases of this kind 

So far as massage is concerned, the condition cannot be cured by massage or 
any other treatment, even though the initial attack can be relieved That is another 
good reason why binding edema does not mean much, because today a nodule will 
be present on one side and if some heat is administered to it, particularly early, it 
will disappear, and tomorrow another one will be on the opposite side They are 
always changing, so I do not believe edema will be found when the nodules 
disappear 

Short wave therapy is of no more value than ordinary heat 


With regard to the technic of injection, the most important fact to remember 
IS that injected procaine hydrochloride cannot help unless it is m the sensitive 
areas — and they are extremely sensitive Something I forgot to state in my 
paper is that these nodes are never above the nuchal line, although the tender 
areas may be there Injection of local anesthetic into the tender areas above 
the nuchal line does not usually give good results Usually the results I have 
obtained ha\e been from injections into the neck proper, and not much procaine 
IS needed, from 1 5 to 2 cc of a 0 5 per cent solution I do not use epinephrine 
The pain as I have described it— and I have gone into it rather thorouehlv 
m my paper-is a muscular myalgia It is similar to the pain associated with 
angina and with arthritis obliterans of the leg 
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PNEUJ^IOCOCCIC MENINGITIS A REVIEW OF 
THE ENGLISH LITERATURE 

WITH A REPORT OP TWO CASES IN WHICH THE DISEASE 
WAS OF OTITIC ORIGIN 


GOODLATTE B GILMORE, AID 

AND 

PHILIP SACKS, AID 

NEW \ORK 


The varied chemotherapeusis of pneumococcic meningitis has been 
replaced by treatment with a single chemical, suHapyridme, %\ith bene- 
ficial results Typing of the causative pneumococcus makes it possible to 
eniplo}'’ a specific pneumococcus serum, wlien that is ai'ailable, instead 
of the polyvalent serums in wide use during the period of multiple chemo- 
therapy Specific serum administered early m conjunction with sulfa- 
pyridine, together \Mth prompt and adequate surgical removal of the 
primary focus, has resulted in an increase in the number of recoveries 
This will be still greater as knowledge and skill in serotherapy and 
chemotherapy advance 

While meningitis in the presence of an aural infection is most often 
secondary to the otitic lesion, it may possibly be due to paranasal 
sinusitis, especially sphenoiditis, or it may be transported by the blood 
from an infection in the respiratory tract or may even be a primary 
involvement of the meninges and not dependent on a demonstiable focus 
of infection in the fixed tissues In treating meningitis it is obviously 
of the utmost importance to consider ail the possible causes of meningitis 
as well as the infection in the temporal bone or paranasal sinus 

The division of meningitis into protective, or sympatlietic, and sup- 
purative is of value with respect not only to the prognosis but also to 
the therapy ^ A protective meningitis is due to an infection adjacent 
to the dura, usually m the temporal bone or m a paranasal sinus The 
immediate and complete eradication of such a focus of infection at 


Read before the Bronx Otolaryngological Society, Nov 28 1939 
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the stage of meningeal iiritation befoie the organisms penetrate the dura 
will probably forestall a suppurative meningitis Procrastination in such 
a case enables the infecting organisms to overcome the resistance of 
the duia, invade the subarachnoid space and cause septic meningitis 
The outcome then is not too certain, m spite of specific therapy Surgical 
and suppoitive theiapy may have to be more extensive 

In cases of suppuiative meningitis early identification of the organ- 
ism and typing, when the oigamsm is a pneumococcus, aie of the greatest 
importance Sulfanilamide and sulfapyndine, the latter now in univeisal 
use, alter organisms, making the identification and typing difficult or 
impossible This may deprive the patient of the aid of a specific biologic 
remedy, the theiapeutic effectiveness of which is most marked when 
It IS used eaily m the infection If the cerebrospinal fluid system is not 
quickly sterilized and if walled off secondary foci occur, neither the 
chemical noi the biologic “ agent will prevent death 

Of all the pneumococcic infections of the meninges, that caused 
by the type III pneumococcus is most often secondary to an otitic lesion 
and is most apt to terminate fatally Review of leported recoveries from 
pneumococcic meningitis in the English Iiteiature leveals that reference 
to typing first appeals in 1926 Reference to typing is found most often 
m reports of cases of meningitis following otorhinologic infections Of 
16 cases with lecovery from meningitis due to the type III pneumococcus, 
111 12 the disease was secondary to an otitic lesion A lecovery from 
meningitis due to the type III pneumococcus and secondary to a sinusitis 
was not found Of 113 cases with recoveiy from pneumococcic menin- 
gitis, including oui own 2 cases, m 31, oi 27 5 per cent, the meningitis 
was of otitic origin and m 6, oi 5 3 per cent, it followed sinusitis Table 
1 is a summaiy giving the piimarj' site of infection and the percentage 
of occurrence for each, as well as the type of pneumococcus and the 
frequency Table 2 shows in decades the ages of the patients in whom 
these recoveries occurred and the number and percentage of cases for 
each decade Of the cases of otitis, in 5 a mastoidectom} n as performed 
before the onset of meningitis and in 16 aftei the onset of meningitis 
while m 10 no surgical treatment was given Of the 6 cases in uhich the 
disease was secondary to a sinusitis, in 2 opeiation was done before the 
onset of meningitis, in 2 afterward and in 2 not at all In 57 65 per cent 
of these cases the disease occurred in patients in the first twenty years 
of life Before the advent of sulfanilamide and its denvatnes the 
following drugs were used in these reported cases with lecovery ethyl- 
hydi ocupreine hydrochloiide, Pregl’s solution, acriflavine, potassium per- 

2 (a) Bullowa, J G M The Specific Therapy of the Pneumonias, J 
Michigan M Soc 38 563 (July) 1939 (6) Baum, H L The Use of Specific 
Immune Serums in the Treatment of Streptococcic Infections, Ann Otol , Rhin 
S- Laryng 45 969 (Dec ) 1936 
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manganate, mercurochrome and methenamine Various pneumococcic 
serums had been administered intravenously, intraspinally, subcutane- 
ously and intramuscularly 

TREATMENT 

A P> 0 phyla Xts—Kveutz and Witter,® according to tbeir report of 
300 cases of acute mastoiditis in which a culture was made of material 
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taken at the time of mastoidectomy, found pneumococci in 7 per cent of 
the cases Of the 20 cases in which there was infection with the pneu- 
mococcus, m 16 the organism was type III In 8 of these cases the 


3 Kreutz, G C, and Witter, G L Observations in Three Hundred Cases 
of Acute Mastoiditis, Ann Otol , Rhin & Laryng 46 1060 (Dec ) 1937 
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patient died, making a mortality of 50 per cent Ihe moitality from 
infection with Streptococcus haemolyticus was 4 per cent The type III 
pneumococcus was 12 times as deadly as the streptococcus m compli- 
cations of mastoid disease 

Goldman and Herschbergei m reporting a study undertaken in the 
attempt to determine the efficacy of active immunization against intra- 
cranial infections m cases of mastoiditis due to infection with the type III 
pneumococcus, stated that an autogenous vaccine made from a culture of 
material obtained from the mastoid at the time of operation reduced 
the mortality to 4 per cent making a moitality rate not higher than that 
reported by Kreutz and Witter for infection due to Str haemolyticus 
That not only autogenous vaccines but also serum raised resistance to 
meningeal infection caused by pneumococci as well as by other cocci 
was shown experimentally by Kolmer and Amano ° 

No consideration of premeningitis therapy can be complete without 
thought of infections of the petious p 3 namid and the lab}rinth That 
the labyrinth and the petious pyramid can act as gateways for infection 
of the meninges is an accepted fact “ Infection of these portions of 
the tempoial bone fortunately gives ample warning Besides, symptoms 
of meningeal irritation usually precede meningitis by a considerable 
period Timely surgical diamage ofters the only chance of preventing 
meningitis secondary to suppuiative labyrinthitis and petrositis 

B Suljapyudine and Senim — Macintosh and Whitby,^ m experi- 
ments on animals, showed that sulfapyndine inhibits cocci by causing 
loss of capsule and checking multiplication , it has no stimulating effects 
on the body defenses Ross ® stated that pneumococci can acquire a 
tolerance or fastness to sulfapyndine m laboratory animals He cited 
a case of fatal pneumococcic meningitis m which the organisms, at first 
sensitive to sulfapyndine, later became insensitive, as shown by cultures 
of material taken before and after the patient’s death This finding 
was corroborated by MacLean, Rogers and Fleming ® These investiga- 
tors found that different stiains of pneumococci vary greatly in sensi- 
tivity to the chemical and also to the antibacterial power of normal 

4 Goldman, J L , and Herschberger, C Prophylactic Vaccination Against 
Intracranial Complications Following Pneumococcus Type III Mastoiditis, J A 
M A 109 1254 (Oct 16) 1937 

5 Kolmer, J A, and Amano, K W The Specific Prophylaxis of Pneu- 
mococcus and of Streptococcus Meningitis II Vaccine Prophylaxis, Arch Oto- 
laryng 15 547 (April) 1932 

6 Sacks, P Hemolytic Streptococcus Meningitis of Otitic Origin Report of 
a Recovery, Arch Otolaryng 28 364 (Sept ) 1938 

7 Macintosh, J , and Whitby, L E H Mode of Action of Drugs of the 
Sulfonamide Group, Lancet 1 431 (Feb 25) 1939 

8 Ross, R W Acquired Tolerance of Pneumococcus to M & B 693 Lancet 
1 1207 (May 27) 1939 

9 MacLean, I H , Rogers, K B , and Fleming, A M & B 693 and Pneu- 
mococci, Lancet 1 562 (March 11) 1939 
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human blood They suggested that the primary dosage should be bold 
and that since the chemical is bacteriostatic only, a specific antibacterial 
serum or vaccine should be used at the same time Fleming found 
that growth of pneumococci was completely restrained m defibrmated 
blood containing sulfapyndme and immune serum When cultures were 
made of blood alone, of blood containing sulfapyndme or of blood con- 
taining immune serum, there was a growth of pneumococci He advised 
that the patient be immunized to the highest degree possible 

May treated with sulfapyndme a child suffeimg from pneumonia 
Five days after the first dose of the diug, pneumococcic meningitis 
developed and the patient died That the organism became tolerant to 
the drug is shown by the invasion of the meninges Had the patient’s 
lesistance been supported by the use of serum in conjunction with sulfa- 
pyridme at the onset of pneumonia the meningitis might have been 
prevented Bullowa treated m rotation patients with pneumonia dur- 
ing the first four days of the disease, and reported the following death 
rates for those treated with serum, a death rate of 12 3 per cent (57 
cases) , with sulfapyndme, 94 per cent (53 cases), and with serum plus 
sulfapyndme, 2 6 per cent (39 cases) 

The antibodies, present in the blood normally or acquired as a 
result of vaccination or disease, do not enter the cerebrospinal fluid 
through the choroid plexus or the meninges if they are intact In men- 
ingitis, however, a small amount of immune bodies can enter the cere- 
brospinal fluid Since antibodies have slight permeability through the 
meningovascular barrier and because the patient’s own serum is less 
likely to cause an untoward reaction, Finland, Brown and Rauh (cases 
68 through 73) administer the patient’s serum intrathecally soon after 
the intravenous use of specific pneumococcus seium 

The absorption of sulfapyndme from the gastrointestinal tract being 
irregular and limited, administration of the drug should be supplemented 
by the use of sodium sulfapyndme intravenously, to maintain the con- 
centration of the drug in the tissues at the desired level 

Experimental data and clinical observation emphasize the importance 
of augmenting the patient’s immunity when sulfapyndme is given, so 
that the invading cocci may be destroyed before there has been time 
for tolerance to the drug to develop Furthermore, by the combined 
use of the drug and the serum the doses of both may possibly be reduced 
with a lessening of toxic effects 

10 Fleming, A Antibacterial Action In Vitro of 2 (/»-AminobenzenesulpIi- 
onamido) Pyridine on Pneumococci and Streptococci, Lancet 2 74 (July 9) 1938 

11 May, K A Fatal Case of Pneumococcal Meningitis Treated with M & B 
693, Lancet 1 1100 (May 13) 1939 

12 Bullowa, J G M Personal communication to the author 

13 Merritt, H H , and Fremont-Smith, F The Cerebrospinal Fluid Phila- 
delphia, W B Saunders Company, 1937, p 68 
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C Blood Transfusions, Fluid Intake and Adminish ation of Sodium 
Chloi ide — Blood transfusions should be administered early in the infec- 
tion Not more than 150 cc should be given at a time to adults and 
not more than 75 cc to children, at intervals of two to three days How 
blood transfusions, aside from being ideal as supportive therapy, affect 
favorably the meningeal lesion is not known Kopetzky stated that 
transfusions of whole blood dming the stage of invasion tend to 
change toward normalcy the abnoimal chemical findings in the spinal 
fluid Sometimes, when the meningeal infection has not been of too long 
duration, blood transfusions aid m healing the lesions in the meninges 
lessen the tendency toward blocking of the ceiebiospinal flow and 
replace elements in the blood used up by the chemotheiapy 

Patients who have lecovered fiom severe pneumococcic infections 
are immune to the homologous pneumococcus foi a vai lable period 
That a pneumococcic infection causes a type-specific immunit} has been 
corroboiated m laboratory experiments' For infections of the blood 
stream, blood transfusions from immunized compatible convalescent 
donois aie advocated as an ideal medical treatment If specific donors 
are ideal for blood transfusions m treatment of infections of the blood 
stream blood transfusions from such donors may piove just as ideal 
in treatment of infections of the cerebrospinal fluid system Pneumo- 
coccus-type specific, compatible convalescent donors should not be diffi- 
cult to find by means of study of the lecoids of the general hospitals 
It IS hoped that this suggestion will stimulate investigation 

Ample fluid intake is essential to overcome the tendency to deh}dia- 
tion and to insure adequate ceiebrospinal fluid for drainage Sufficient 
sodium chloride should be administered to aid fluid retention by the 
tissues and perhaps help maintain a higher level of sodium chloride 
in the cerebrospinal fluid Ample fluid intake is especially important 
m cases of pneumococcic meningitis, m which the tendency to block 
is more apt to occur, owing to a greater content of fibrin m the exudate 

D Sm gical Thei apy — Kolmer wrote 

Septicemia is not due as much to multiplication of bacteria in the blood as to 
constant invasion bv organisms proliferating in the primary and secondary foci 
of infection Therefore, the first principle in treatment should be the establishment 
of the best possible drainage of these foci 


14 Koptezky, S J The Diagnosis and Therapy of Otogenic Menino-itis, 
Pennsylvania M J 42 217 (Dec ) 1938 

15 Hamburger, M , Jr , and Ruegsegger, J M Early Recurrence of Sulfa- 
p>ridme-Treated Type I Pneumococcal Pneumonia, New England J Med 221 445 
(Sept 21) 1939 

16 Gill, E G Infection of the Blood Stream, Arch Otolaryng 27 67 (Tan) 
1938 

17 Kolmer, J A Etiology, Prophylaxis and Treatment of Surgical Septi- 
cemia A Discussion of the Principles Involved, Arch Otolaryng 26 59 (Julv) 
1937 



GILMORES ACKS—PNEUMOCOCCIC MENINGITIS 


1013 


While no one is bold enough to ad\ocate dispensing \Mth surgical 
intervention for infection of the blood stream, there are such proponents 
for infections of the cerebrospinal fluid system Those ^^'ho are less 
insistent on surgical drainage of the primary focus are encouraged by 
the brillant reco\enes from meningitis A\hich have resulted from 
chemotherap) Some suggest that first the meningitis be controlled with 
these chemotherapeutic agents and that then the primar}'- focus be drained 
Others demand full clinical endence of mastoiditis, including i oentgeno- 
graphic proof of bone necrosis They overlook the fact tliat in the 
presence of meningitis the lesion in the mastoid process is overshado\\ ed 
by that in the meninges When meningitis is present the general s} mp- 
toms of mastoiditis are hard to differentiate and the local signs are 
indefinite In addition, the masking effects on the signs and the roentgen 
findings brought about by sulfanilamide and sulfap} ridine make diag- 
nosis difficult It would seem that it is safer to operate if there is an} 
doubt 

jMeningitis following mastoidectomy ma} possibly be due to a break- 
ing donn of inflammator}'' barriers However wdien a meningeal ima- 
sion occurs before a mastoidectomy is performed, the bainers no longer 
act as a safeguard The primar} focus now acts as a base, with ^arlous 
routes leading to the meninges, along which the organisms may spread 
Immediate and complete eradication of the primary focus and wnde 
exposme of dura are indicated This procedure, besides establishing 
diaiiiage, removes such possible sources of infection as osteitic limiting 
plates and thrombotic venules, and enables the otologist to dram, or elimi- 
nate the possibility of, adjacent secondary dural foci ® In the absence 
of a histor}'^ or of symptoms of involvement of the labyrinth or petrous 
pi ramid, nothing more need be done 

The English literature on cases of pneumococcic meningitis with 
recovery is reviewed in table 3 

In both cases of pneumococcic meningitis to be reported, recovery 
occurred 

REPORT OF CASES 

Case 1 — ] C H , an 8 year old boy, was first seen on Feb 1, 1939, at his 
home He had a slight cold associated with pain in the left ear The aural canal 
vas found to be filled with phenoglycerin When this was wiped out there was 
a trace of serosanguineous exudate as well as a moderately injected drum On 
being questioned, the child admitted slight discomfort in the left ear The right 
ear was normal The nose and throat were congested There was no headache 
or nausea, and the child appeared well The temperature had not exceeded 99 F 
On Feb 3, 1939, the temperature was normal On Febiuary 4 at 4 p m he had 
a sudden intense pain behind the left ear and a temperature of 104 8 F The 
extremities appeared limp to his parents The child, generally bright and \ivacious 
could enuncia te only a few slurred and badh pronounced words The skin was 

18 From the pediatric service of Dr L H Barenberg, Mornsania Citj Hospital 



Table 3 — Summary of Pneumococcic Meningitis with Recovery, as 
Repoited m the Liteialiire 


Case 

Source 

Age of 

Type of 
Pneumo 


No Author 

of Infection 

Patient 

COCCUS 

Treatment 

1 Parkinson, P J Brit 

Pneumonia 

2yr 

* 

Spinal taps 

J Child Bis 1 112, 

1904 

2 Culper, E 0 M Eeo 

Primary 

20 yr 

« 

Spinal taps 

68 815, 1905 

3 Cautley, E Diseases of 

Primary 

9 mo 

ft 

Spinal taps 

Infants and Children 

New Tork, Paul B Hoe 
her, 1910, p 646 

4 Gumming, J H Lancet 

2 • 1294, 1912 

Primary 

12 yr 

* 

Spinal taps, pneumo 
COCCUS serum 

5 Broadhent, W Brit 

M J 2 5S6, 1916 

Broncho 

pneumonia 

3% jr 

* 

Spinal taps methen 
amine pneumococcus 
serum 

6 Ibid 

Grip 

Adult 

« 

Spinal taps, methen 
amine, pneumococcus 
serum 

7 Brown, A C Lancet 2 

519, 1916 

Primary 

34 jr 

» 

Spinal taps, pneumo 
COCCUS serum 

8 Eoyster, L T Virginia 

Pneumonia 

214 yr 

» 

Spinal taps 

M Semi Monthly 22 4, 

1917 

9 Litchfield, L J A M 

A 72 1345 (May 10) 1919 

Pneumonia 

24 yr 

• 

Spinal taps, pneumo 
COCCUS serum 

10 Ibid 

Pneumonia 

22 jr 

« 

Spinal taps, pneumo 
coccus serum 

11 Ibid 

Pneumonia 

32 yr 

ft 

Spinal taps, pneumo 
coccus serum 

12 Ibid 

Pneumonia 

22 yr 

ft 

Spinal taps, pneumo 
coccus serum 

IS Ibid 

Infection 
of upper 
respiratory 
tract 

25 yr 

ft 

Spinal taps, pneumo 
coccus serum 

14 Gould, A G Boston M 
& S J 181 713, 1919 

Broncho 

pneumonia 

3yr 

ft 

Spinal taps, pneumo 
coccus vaccine 

15 Horn, W S J A M A 
80 1124 (April 21) 1923 

Infiuenza 

22 jr 

ft 

Spinal taps, autoserum, 
pneumococcus serum 

16 Campbell, J Lancet 1 

54, 1925 

Nasal oper 
ation cere 
brospinal 
rhinorrhea 

16 yr 

ft 

Spinal taps 

17 Ervin, O E Atlantic 

M J 28 590, 1925 

Primary 

» 

ft 

Spinal taps, pneumo 
coccus serum 

18 Eichelbaum, H R 
Fifteenth Annual Ee 
port. United Fruit Co , 

Primary 

24 yr 

ft 

Spinal taps, spinal 
lavage, pneumococcus 
serum 

M Dept 1926 p 105 

19 Synge, V M Lancet 

1 761, 1926 

Fracture of 

cribriform 

plate 

16 yr 

IV 

Spinal taps, autogenous 
pneumococcus vaccine 

20 Roussel, A E Atlantic 
M J 30 159, 1926 

Head In 
jury 

40 yr 

II 

Spinal taps, methen 
amine 

21 Eatnoff H L , and Lit 
vak, A M Arch Pediat 
43 ■ 466, 1926 

Primary 

7%yr 

in 

Spinal taps, pneumo 
coccus serum, ethylhydro 
cupreine hydrochloride 

22 Douthwaite, A H Lan 
cet 1 • 1036, 1926 

Primary 

15 yr 

ft 

Spinal and cisternal 
taps, pneumococcus 
serum 

23 Simpson, A S Lancet 

1 390, 1927 

Primary 

5yr 

ft 

Spinal taps, pneumo 
coccus serum 

24 Globus, J H , and Kas 
anin J I JAMA 

Otitis 

15 yr 

rv 

Spinal and cisternal 
tans 

90 599 (Feb 25) 1928 

25 Harkavy, J JAM 
A 90*597 (Feb 25) 

1928 

Infection 
of upper 
respiratory 
tract 

57 yr 

I 

Spinal and cisternal 
taps, pneumococcus 
serum 


* The information was not given 
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Table 3 — Smnmaiy of Pnemwcocac Meningitis with Recoveiy, 
as Repotted in the Ltieiature — Continued 


Case 

ho 

Author 

Source 
of Infection 

26 

Oarbonell, A , and CooL, 

E L Mil Surgeon 63 

718, 1928 

Fractured 

skull 

27 

Croft, 0 E Lancet 2 

700, 1928 

Primary 

28 

Uhr, J S Arch Pediat 
46 121, 1929 

Pharyn'T 

29 

Apfel, H Arch Pediat 
40 516, 1929 

Infection 
of upper 
respiratory 
tract 

30 

Murphy R J Eoy 

Army M Corps 52 293 
1929 

Otitis 

81 

Eohrbach, H 0 Penn 
sylvania M J 32 646, 
1929 

Pneumonia 

32 

Lynch, L J New En 
gland J Med 203 256, 
1930 

Pneumonia 

33 

Stroessinger, H N 

Brit J Child Dis 27 

35, 1930 

Otitis 

34 

MeUa, H TJ S Vet 

Bur M BuU 7 77, 1931 

Primary 

35 

Amesse J W Colo 
rado Med 28 361, 1931 

Infection 
of upper 
respiratory 
tract 

36 

Kolmer, J A J A M 

A 96 • 1358 (April 25) 
1931 

Pnuemonia 

37 

Weinberg, M H J 

Nerv & Ment Dis 74 

38, 1931 

Grip 

38 

ShuUer, E H J OUa 
horns State M A 25 
137, 1932 

Primary 

39 

Creagh, E P N J 

Roy Army M Corps 

59 212, 1932 

Primary 

40 

Clark, J G Lancet 2 
1330, 1932 

Primary 

41 

Cavenagh, 3 B 3 
Laryng & Otol 48 

337, 1933 

Otitis 

42 

McAuley J and Hilliard 
P M Brit M J 1 
139, 1933 

Primary 

43 

Ashmun, S H Ohio 
State M J 29 243, 

1933 

Tonsillitis 

44 

Ibid 

PneumOcoccic 

abscess 

45 

Ibid 

Primary 

46 

Eeveno, W S , and Me 
Laughlin, K Ann Int 
Med 7 102, 1934 

Injury to 
paranasal 
sinuses 

47 

' Bedell, CO JAM 

Sinusitis 


A 102 820 (March 17) 

1934 

48 Kubie, li S Ann Otol , Otitis 
Ehin iaryng 43 
692, 1934 


* The information was not given 


Age of 

Type of 
Pneumo 

Treatment 

Patient 

coccus 

21 yr 

* 

Spinal taps, optochm, 
pneumococcus serum 

26 jr 

* 

Spinal taps, pneumo 
coccus serum 

6 dajs 

* 

Spinal taps 

11 yr 

IV 

Spinal taps, pneumo 
coccus serum, Pregl’s 
solution 

22 yr 

* 

Spinal taps, modified 
radical mastoidectomy 

5%5r 

IV 

Spinal tops, pneumo 
coccus scrum 

16 jr 

* 

Spinal tops, pneumo 
coccus serum 

5 jr 

* 

Spinal taps, mercuro 
chrome 

Adult 

* 

Spinal and cisternal 
taps, Einger’s solution, 
irrigation 

17 mo 

I 

Spinal tops 

25 jr 

* 

Spinal and cisternal 
taps, pneumococcus 
serum 

33 yr 

III 

Spinal taps, mcningococ 
cus serum, potassium 
permanganate enemas 

36 yr 


Spinal and cisternal 
taps, pneumococcus 
serum 

16 jr 

* 

Spinal taps, pneumo 
coccus serum 

20 yr 

« 

Spinal taps 

16 jr 

III 

Spinal taps, radical mas 
toidectomy, exposure of 
dura 

27 yr 


Spinal taps, pneumo 
coccus serum 

6 yr 

* 

Spinal taps, ethylhydro 
cupreine hydrochloride 
neutral acriflavine 

7 yr 

* 

Spinal taps ethvlhvdro 
cupreine hydrochloride, 
neutral acriflavine 

6yr 

« 

Spinal taps, pneumo 
coccus serum 

20 yr 

I 

Spinal and cisternal 
taps, pneumococcus 
serum 

42 yr 

rv 

Spinal taps, cisternal 
lumbar Irrigations, 
transfusions dextrose 
Intravenously 

35 yr 

ni 

Forced spinal drainage, 
radical mastoidectomy 
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Table 3 — Snimmiy of Pnemnococcic Meningitis zvith Recovery, 
as Repotted in the Liteiatuic — Continued 



Source 

Age of 

Tj pe of 
Pneumo 

Treatment 

No Author 

of Infection 

Patient 

coccus 

49 Steinholz, E , and 

Gloick. M J A M 4 

Otitis 

7 yr 

III 

Lumbar and cisternal 
taps 

105 795 (Sept 7) 1933 

50 Meyer, PR JAM 

A 105 1844 (Dec 7) 1933 

Primary 

5 jr 

« 

Spinal and cisternal 
taps, transfusions 

51 Smith, HR JAM 

A 105 1845 (Dec 7) 

1935 

Infection 
of upper 
respiratory 
tract 

43 5 r 

* 

Spinal taps, pneumo 
coccus serum 

52 Moil, C K Arch Int 

Med 5T 514 (March) 

Fractured 

skull 

28 jr 

I 

Spinal taps, pneumo 
coccus serum 

1936 

53 Eevencl, S P South 

M J 20 SG, 1930 

Disease in 
throat 

12 dajs 

« 

Spinal tap 

54 Baron, C Kentucky M 

Pneumonia 

9 jr 

* 

Spinal taps 

J 34 302, 1936 

55 Norbury, PGM Eec 
144 62, 1936 

Infection 
of upper 
respiratory 
tract 

59 jr 

* 

Spiml taps 

„6 Tripoli C J JAM 

A 100 171 (Jan IS) 

1936 

Primarj 

32 jr 

III 

Lumbar and cisternal 
taps, replacement of 
spinal fluid by meningo 
coccus serum 

57 Bennett, J P , and Meier 
H J Wisconsin M J 

Otitis 

9 yr 

• 

Spinal taps, supporti%e 
therapy 

35 630, 1936 

58 Harris, 0 R , and Yeni 
komshian, E A Lancet 

1 148, 1936 

Tonsiliectomj 

25 5 r 

« 

Spinal taps, pneumo 
coccus serum, mercuro 
chrome 

59 Caldwell, J R , and 

Byrne, P S Brit M 

Sore throat 

16 jr 

I 

Spinal taps azosulf 
amide 

J 1 1204, 1937 

60 Allman, C H Arch Oto 
laryng 25 653 (June) 

1937 

Otitis 

15 yr 

III 

Spinal taps, radical mas 
toidectomy, labynnthec 
tomy 

61 Mertins, P S , and Mer 
tins P S Jr Arch 
Otolaryng 25 057 

Otitis 

13 jr 

IV 

Spinal taps mastoidec 
tomy azosulfamide 
sulfanilamide 

(June) 1937 

62 Basman J , and Perlej , 

M A J Pediat 11 

212, 1937 

Otitis 

9 >r 

V 

Spinal taps, mastoidec 
tomy, transfusions, sulf 
anilamide 

63 Frankman, R W , and 
Stewart, J V Ohio State 

Otitis 

5yr 

II 

Spinal taps, mastoidec 
tomy. transfusion 

M J 33 1105, 1937 

64 Mitchell, A G , and 
Trachsler, W H J 
Pediat 11 183, 1937 

Otitis 


V 

Spinal taps, azosulf 
amide, ethylhydrocu 
preine hydrochloride 

65 Neal, J B , and Appel 
baum, E Am J M Sc 

Sinusitis 

* 

XXSI 

Spinal taps, sulfanil 
amide 

105 175, 1938 

66 Ibid 

Nasal 

operation 

« 

sxrs 

Spinal taps, sulfanil 
amide 

07 Ibid 

Otitis 


IV 

Spinal taps, bilateral 
mastoidectomy, sulf 
anilamide 

63 Finland, M , Brown, 

J W , and Eaugh, A E 

Oerebellar 

exploration 

19 yr 

xvn 

Spinal taps, sulfanil 
amide 

New England J Med 

21S 1034, 1938 

69 Ibid 

Compound 
fracture of 
frontal bone 

Syr 

VII 

Spinal taps, pneumo 
cocclc serum 

70 Ibid 

Laceration in 

parietal 

region 

17 jr 

xxmi 

Spinal taps, sulfanil 
amide, transfusions, 
patient’s serum intra 


spmally 


* The information -was not given 
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Table j—Sttmmaiy of Pneuwococctc Menvigiits tvith Recoveiy. 
as Repot led m the Literature — Continued 


Case 

No Author 

Source 
of Infection 

Age of 
Patient 

Type of 
Pneumo 
coccus 

71 Ibid 

Otitis 

10 yr 

III 

T2 Ibid 

Head mjury 

7jr 

XIX 

73 Ibid 

Primary 

13 jr 

XXVIII 

7i Boyd, L Z , Baron, B , 
and Schiacbman, M New 
TorL M Coll & Flower 
Hosp Bull 1 99, 193S 

Primary 

43 jr 

II 

75 Ibid 

Primary 

14 jr 

II 

76 Young, F Brit if J 
a • 286, 1938 

Otitis 

5jr 

« 

77 Roberts, TT Arch Oto 
laryng 28 • 140 (July) 

1938 

Otitis 

17 yr 

III 

78 Gubner, J Arch Oto 
laryng 28 . 241 (Aug ) 
1938 

Otitis 

5’/iyr 

III 

79 Latto, 0 Brit M J 

1 666, 1938 

Primary 

26 jr 

I 

SO Bandon, J Brit if J 

1 844, 1938 

Primary 

Sir 

• 

81 Allan, W B Mayer, 

S , Jr , and 'Williams, H 
Am J M Sc 106 99, 
1938 

Fractured 

skull 

16 jr 

xrv 

82 Ibid 

Operation 
for tumor 
of eighth 
nerve 

42 yr 

XXIX 

S3 Ibid 

Disease of 

frontal 

sinuses 

18 yr 

XX 

84 Query, R Z JAM 

A 111 1373 (Oct 8) 

1938 

Broncho 

pneumonia 

33 jT 

VII 

£5 Robertson, K Xancet 

2 • 728, 1938 

Primary 

14 yr 

« 

£0 Reid, G 0 K , and 

Dybe, S 0 Lancet 2 

619, 1938 

Sore 

throat 

7 yr 

• 

87 Cunningham, A A 
Lancet 2 1114 1938 

Primary 

47 yr 

I 

S3 Cawthorne, T J J 
Larjmg & Otol E74' 
444, 1939 

Otitis 

* 

XVH 

89 Fatton, F B , Tittle, 

0 R , and Wynne H 

K Intemat Clin 2 

255, 1939 

Infection 
in upper 
respiratory 
tract 

14 jr 

XXHI 

90 Erelnin, S Arch Oto 
laryng 29 S71 (Feb) 

Disease m 
frontal sinus 

20 yr 

vir 


* The information was not given 


Treatment 

Spinal taps, radical mas 
toidectomj, exposure of 
dura, patient's serum 
intraspinally, sulfanil 
amide 

Spinal taps, pneumo 
coccus serum, transfu- 
sions, patient’s serum 
intraspinallj 

Spinal taps, sulfanil 
amide, pneumococcus 
serum, patient's serum 
intraspinallj 

Spinal taps, pneumo 
coccus serum, patient's 
serum intraspinallv 
ethylhjrdrocupreme bj 
drocblonde, azosulfamide 

Spinal taps, pneumo 
coccus serum, patient’s 
serum intraspinally, 
ethylhydrocupreine, by 
drocbloride, azosulfamide 

Spinal taps, sulfanil 
amide 

Spinal taps, mastoid re 
vision, pneumococcus 
serum, transfusions 

Spinal taps, sulfanil 
amide, mastoid revision, 
transfusions 

Spinal taps, nzosulf- 
amide 

Spinal taps, azosulf 
amide 

Spinal taps, sulfanil 
amide 


Spinal taps, sulfanil 
amide 


Spinal taps, bilateral 
radical sinus operation, 
sulfanilamide. Infusion, 
transfusions 

Spinal taps, pneumo 
coccus serum, sulfanil 
amide 

Spinal taps, sulfapyri 
dine, polyvalent serum, 
soluseptasine (sulfanil 
amide derivative) 

Spinal taps, sulfapyridine 


Spinal taps, sulfapyri 
dine, sulfanilamide 

Spinal taps, sulfapyri 
dine, pneumococcus 
serum 

Spinal taps, bilateral 
mastoidectomy transfu 
slons, sulfapyridine 


Spinal taps, sinus oper 
atlon, pneumococcus 
serum, sulfanilamide 
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Table 3 —Summary of Pneumococcic Meningitis with Recovery, 
as Reported in the Liteiatnre — Continued 


Case 

No 

Author 

Source 
of Infection 

91 

Applehaum, E Larjn 
goscope 49 30, 1939 

Otitis 

92 

Ibid 

Sinusitis 

93 

Ibid 

Sinusitis 

94 

Ibid 

Otitis 

95 

Silverman, D , and Thor 
ner, M Arch Otolaryng 
30 • 431 (Sept ) 1939 

Otitis 

96 

Hewell, B A , and 
Mitchell, AG JAMA 
112 1033 (March 18) 

1939 

Otitis 

97 

Ibid 

Otitis 

98 

Ibid 

Otitis 

99 

McAlpme, D , and 
Thomas, G 0 Lancet 

1 754 1939 

Head cold 

100 

MacKelth, R 0 , and 
Oppenhelmer, G Lancet 

1 1099, 1939 

Infection 
in upper 
respiratory 
tract 

101 

Ibid 

Primary 

102 

Raman, P S Lancet 

1 1101, 1939 

Primary 

103 

Hodes, H L Gimbcl, 

H S , and Burnett, G 

W J A M A 113 
1614 (Oct 28) 1939 

Pneumonia 

104 

Ibid 

Otitis 

105 

Ibid 

Otitis 

106 

Ibid 

Primary 

107 

Ibid 

Primary 

108 

Ibid 

Primary 

109 

Ibid 

Otitis 

110 

Ibid 

Otitis 


111 Cavenagh, J B T Otitis 

Laryng & Otol 54 
624, 1939 


• The mfonnation was not given 


Age of 
Patient 

Type of 
Pneumo 
coccus 

Treatment 

15 yr 

XIII 

Spinal taps, sulfanil 
amide, azosulfamide, 
transfusions 

16 jr 

VI 

Spinal, cisternal taps, 
sulfanilamide, azosulf 
amide, pneumococcus 
serum, transfusions 

20 yr 

VII 

Spinal taps, sinus opera 
tion, sulfanilamide, azo 
sulfamide, pneumococcus 
serum 

10 ir 

I 

Spinal taps, bilateral 
mastoidectomy, pneumo 
coccus serum, azosulf 
amide, sulfanilamide 

47 jr 

III 

Spinal taps, sulfanil 
amide, transfusions 

Syr 

III 

Spinal taps, mastoidcc 
tomy, sulfanilamide, 
ethylhydrocupreine by 
drochloride 

9 yr 

V 

Spinal taps, mastoidec 
tomy, sulfanilamide, 
cthylhydrocupreme hy 
drochloride 

10 yr 

III 

Spinal taps, mastoidec 
tomy, sulfanilamide, 
ethylhydrocupreine by 
drochloride 

24 yr 

« 

Spinal taps, sulfapyri 
dine 

28 yr 

IV 

Spinal taps sulfapyri 
dine, sulfanilamide 

SOjr 

HI 

Spinal taps, sulfapjri 
dine 

34 yr 

« 

Spinal taps, sulfapyri 
dine 

34 yr 

XXV 

Spinal taps, sulfapjri 
dine 

7 yr 

I 

Spinal taps, sulfapjri 
dine 

11 yr 

V 

Spinal taps, mastoidec 
tomy, sulfapjTidine 

32 yr 

IX 

Spinal taps, sulfapyri 
dine 

49 yr 

xxm 

Spinal taps, sulfapyri 
dine 

35 yr 

XII 

Spinal taps, sulfapyri 
dine 

45 yr 

in 

Spinal taps, sulfapyri 
dine 

11 yr 

III 

Spinal taps, sulfapyri 
dine 

17 yr 

« 

Spinal taps, radical mas 
toidectomy subtemporal 
decompression, incision 
of dura, azosulfamide, 
sulfapyridine 
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gilmore-sacks-pneumococcic meningitis 

bluish white He rolled his head from side to side and tried to shield his eyes 
from light At 5 p m he had projectile vomiting One of us (P S ) again saw 
the child at this time He appeared to be critically ill He had alternately stupor 
and delirium The left drum was intact, flat and not injected but gray The right 
ear was normal The throat was injected Cerebral involvement was more marked 
than was meningeal Dr L H Barenberg, a pediatrician, was called in con- 
sultation The provisional diagnosis was (1) encephalitis, (2) meningitis The 
child was therefore sent to the pediatric rather than to the otolaryngologic service 
of the Mornsania City Hospital 

Exannucttion on Admission — The temperature was 105 2 F and the pulse 
rate 132 The skin showed marked tache cerebrale There %%as no rash The 
pupils were equal and reacted to light and in accommodation There was early 
papilledema of the left eye The right eye was normal The neck was stiff 
There was no adenopathy The chest and abdomen were normal Neurologic 
examination revealed palsy of the left facial nerve and left hemiparesis He 
had a slight left lower abdominal reflex, all other abdominal reflexes were absent 
The left cremasteric reflex was absent and the right present He had a Babinski 
sign on the left side, and the Kernig sign was elicited on both sides, the 
Brudzinski sign was positive The other deep reflexes were diminished A 
spinal tap showed turbid fluid The pressure was 300 mm of water It contained 
1,200 cells (mostly polymorphonuclear) per cubic millimeter Sugar was present 
and globulin increased Smear revealed gram-positive diplococci Culture of the 
spinal fluid for type XVIII pneumococci was later found positive 

A myringotomy on the left side reiealed a dry middle ear ivithout subsequent 
drainage 

Tieatment and Course — Because sulfapyndine was not available, the patient 
was given 40 grains (2 40 Gm ) of sulfanilamide as an initial dose and 
subsequently 12j^ grams (0 75 Gm ) every four hours with an equal part of 
sodium bicarbonate A blood count showed 25,000 leukocytes with 92 per cent 
polymorphonuclears and 8 per cent lymphocytes The value for hemoglobin was 
86 per cent Urinalysis, culture of material from the throat and culture of the 
blood gave normal results The patient complained of severe headache and was 
restless He took fluids poorly and was incontinent 

The next day he had marked nuchal rigidity and was stuporous Because of 
vomiting he was given azosulfamide (disodium 4-sulfamidophenyl-2'-azo-7'- 
acetyIammo-T-hydroxynaphthalene-3',6'disulfonate), 20 cc of a 25 per cent solu- 
tion intramuscularly every four hours for three doses Sulfapyndine was 
then obtained Fifteen grains (0 90 Gm ) was given, follow^ed by 7^ grams 
(0 45 Gm ) everj'^ four hours Owing to insufficient fluid intake and vomiting 
an attempt at spinal tap resulted in no flow of cerebrospinal fluid Cisternal 
puncture was considered However, a clysis of 1,000 cc of 5 per cent dextrose in 
physiologic solution of sodium chloride was followed by a spinal tap with 
satisfactory fluid flow The reaction to the Mantoux test, roentgenographic 
appearance of the chest and results of the Kahn test were normal A roentgeno- 
gram of the left mastoid showed a moderate cloudiness There appeared to be 
absorption of trabeculae m the posterior group of cells 

On the morning of the third day the patient w’as less stuporous and showed 
definite improvement The palsy of the facial nerve was less marked He took 
fluids well, and the temperature came down to 100 F A herpetic lesion of the right 
cheek developed 

The next day he was drowsy The temperature ranged between 101 8 and 99 6 
F The hemoglobin content was 61 per cent The consensus was then that a 
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mastoidectomy was indicated After a transfusion, operation \\as performed The 
mastoid cells were filled with a thin, turbid pus There was no apparent loss of 
cellular structure The inner table and the sinus plate were removed ' Culture 
of material taken from the mastoid process was reported as revealing Micrococcus 
tetragenus Two cultures of spinal fluid yielded Pneumococcus tvpe XVIII 

The next day, the fifth day of meningitis, the patient’s general condition was 
improved The nuchal rigidity was less marked He was given 20,000 units of 
type XVIII antipneumococcus rabbit serum intramuscularly The spinal fluid was 
less turbid and contained 1,S00 cells Cultures of this and of specimens of spinal 
fluid taken subsequently were sterile 

On the sixth day he was given 20,000 units of serum and a transfusion, and 
on the following day the final dose of serum (20,000 units) was administered 
The spinal fluid obtained subsequently was clear, contained 39 cells per cubic 
millimeter and had a normal chemical composition From then on the patient 
made an uninterrupted recovery and was discharged on Feb 22, 1939, after a staj 
of eighteen days m the hospital 

Comment on Case 1 — This child has remained ^^ell and shows no 
ill effects from the meningitis His complete and uneventful recovery 
speaks well for the therapeutic measures used in this case Surgical 
mteivention stopped further invasion of the meninges Sulfapyridme 
inactivated the pneumococci and prepared them for phagocytosis 
Specific serum by augmenting the patient’s immune forces helped in 
overcoming the toxic effects of the invading organisms and aided in 
their destruction The tiansfusion replaced the blood elements lost as 
a result of the infection and the drug The clysis overcame the dehydia- 
tion and lestored the flow of cerebrospinal fluid 

The levels of sulfapyridme in the blood ranged between 4 2 and 
13 3 mg per hundred cubic centimeters The levels of sulfapyridme 
in the spinal fluid ranged between 2 8 and 114 mg pei hundred cubic 
centimeters 

Case 2 — P H , a man aged 35 years, was admitted to Mornsania Cit\ 

Hospital on April IS, 1939 His illness began with se\ere right frontal headache 
and fever on the morning of the previous day The headache became worse as the 
day progressed He felt as if his head would split He was not nauseated He 
had anorexia and took fluids only He had had a discharge from the right ear for 
five jears The ear felt the same as it always had There was no pain, and the 
discharge was unchanged On the day of admission, at 10 a m , he lost con- 
sciousness He does not remember anything of the following seven davs, during 
which he w'as usually in coma 

Evamtnation — Phvsical examination showed the patient to be comatose, he was 
restless and resisted examination The pulse rate was 60 and the respiratory rate 
36 The temperature was 105 F and the blood pressure 110 systolic and 60 
diastolic Examination of the fundi revealed tortuous dilated veins There was 
moderate swelling of the right eyelids The lungs, except for a few crepitant rales 
at the bases, were essentially normal The left ear was not involved The right ear 
showed evidence of chronic involvement, without signs of an acute exacerbation 

19 From the otolaryngologic service of Dr G B Gilmore, Mornsania Citv 
Hospital 
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In neurologic examination no deep reflexes were obtained There was no 
Babinski sign The abdominal reflexes were absent There were a positne bilateral 
Ivernig sign and a moderatel> stiff neck 

Lumbar puncture revealed cloudy fluid under increased pressure Examina- 
tion of the spinal fluid show'ed an increase in globulin, a total absence of carbo- 
hjdrate and a cell count of over 1,000, the cells being mainly poh morphonuclears 
A smear show'ed occasional gram-positne cocci 

Roentgenograms disclosed complete absence of cells in both mastoids On the 
next daj the laborator} reported the organisms to be either streptococci or 
pneumococci, on the basis of smear examination An endaural radical mastoid- 
ectomr'^ on the right was performed the same day A sclerotic bone with complete 
absence of cells was found The aditus and the middle ear contained granulations 
and serous exudate The bone in the region of the aditus was soft Limiting 
plates w^ere normal The next morning there was complete paralysis of the right 
facial nerv^e, which cleared before the caMty made by the radical operation 
epithehzed 

Tieatment and Cowse — Since tlie infection was believed to be caused by Str 
haemolj ticus, the patient w^as gi\ en a preliminary dose of 75 grams (4 5 Gm ) of 
sulfanilamide with sodium bicarbonate Sulfanilamide therapj*^ was continued, 15 
grains (0 90 Gm ) by mouth and 15 cc of azosulfamide in a 5 per cent solution 
intramuscularly being given every four hours The sulfanilamide was at times 
administered by gavage because the patient would not swallow This dosage 
was continued from April 15 to 20 Also, on tw'o occasions, 20 cc of 5 per cent 
solution of azosulfamide was given intrathecally because of the patient’s desperate 
condition Dextrose was continuously administered intrav enousl> to offset the 
tendencj to dehydration 

The coma deepened during the first few’ days after operation, and on April 20 
the patient appeared to be dying He was unconscious and cvanotic, and the 
face, especially around the mouth, was covered b} a herpetic rash The temperature 
w as 104 2 F The night before, the temperature was 106 8 F , the highest during 
the illness He could not be aroused from coma The chemotherapy was dis- 
continued The temperature dropped by crisis and was normal in forty -eight 
hours The next day the coma receded and the rash and cyanosis began to clear 
The patient became brighter and on April 22 w’as fully conscious and fed him- 
self , from then on he made an uneventful recovery Evidently the chemotherapeusis, 
forced in this case because of the patient’s desperate condition, was at least 
partly responsible for the continuance of the fever and coma 

Examination of the spinal fluid on April 16 revealed 4,150 cells, of which 76 
per cent were polymorphonuclears and 24 per cent lymphocytes Dextrose was 
absent, and the protein value 3 plus On April 25 three specimens of spinal fluid, 
taken on April 17, 18 and 19 respectively’, were successively reported as revealing 
type XIII pneumococcus Difficulty in identification and typing of the organism 
caused this late laboratory report Cultures of spinal fluid from April 19 on gave 
negative results, and the chemical and cytologic findings returned to normal 
Spinal taps were done daily until April 26 Cultures of the blood were negative 

CONCLUSIONS 

The division of meningitis into protective and suppurative is of value 
in relation to prognosis and therapy 

The diagnosis of bacterial meningitis should be made only on demon- 
stration of the organism in the spinal fluid by means of culture Earh 
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identification of the organism and typing when the organism is a pneu- 
mococcus are of great importance 

The incidence of meningitis complicating acute mastoiditis due to 
infection with the type III pneumococcus can be minimized by an autog- 
enous vaccine made from a culture of material obtained from the 
mastoid process at the time of operation 

Timely surgical drainage offers the best chance of pi eventing menm 
gitis secondary to suppurative labyrinthitis and petrositis 

The use of sulfapyndme and of specific serum are limited to a definite 
phase in the cure of pneumococcic meningitis Sulfapyndme inhibits 
the growth of the organisms but does not destroy them Specific serum 
helps the body forces, the clearing mechanism, involved m destroying 
the organisms and in neutralizing the evolved toxins Chemotherapy 
and serotherapy combined will result m recovery when either of these 
methods alone may not 

The chemical agent and the serum, especially the latter, are most 
effective when used early in the infection If the cerebrospinal fluid 
system is not quickly sterilized and if walled-off secondary foci occur, 
neither the chemical agent nor the biologic will prevent death 

Blood transfusions, ample fluid and sufficient sodium chloride should 
be administered as supportive therapy In patients with a tendency to 
dehydration sodium chloride aids fluid retention by the tissues and per- 
haps maintains a highei level of sodium chloride in the ceiebrospmal 
fluid 

Blood that is type-specific for the pneumococcus and is taken from 
an immune convalescent compatible donor is suggested for transfusions 
Surgical operation on the temporal bone or paranasal sinuses per- 
formed early with proper skill and knowledge may be the deciding 
factor between success and failure 

A tabular resume of 111 cases of recoveiy, gathered from the English 
literature, is given Two cases of recovery from pneumococcic menin- 
gitis are reported, in 1 of which (the first of the kind to be reported m 
the English literature) the disease was due to type XVIII pneumococcus 
Note — Since this paper was written Lewy has reported cases of 
recovery from meningitis due to pneumococci of types XVIII, IV and 
III and has mentioned 6 other cases of recovery from meningitis of 
nonotitic origin 

2940 Grand Concourse 
1749 Grand Concourse 

20 Lewy, A Report of the Chicago Committee on Otogenic Meningitis, 
1939, Arch Otolaryng 31 227 (Jan ) 1940 



PRIMARY MALIGNANT TUMORS OF THE 
TEMPORAL BONE 

REPORT or A CASE 

H B STOKES. MD 

OMAHA 

Malignant tumors involving the middle ear cleft and the temporal 
bone are m no sense pathologic curiosities, nevertheless, they are 
sufficiently rare to present a most perplexing clinical problem A number 
of excellent reports and reviews are available for leference in the 
literature, and many authors could be cited The works of Furstenberg,^ 
Keeler,- Schall,® Robinson,^ Fraser® and Scott® are as notewoithy as 
any, but even these, though distinctly helpful, offer no definite solution 
to the problem in question After a diligent study of the available 
literatuie one gams the impression that the management of malignant 
giouths of the temporal bone is distressingly inadequate, that the 
prognosis is very grave, since early diagnosis is exceptional, and that 
the mortality late remains almost unchanged over the years m spite of 
all modern facilities for diagnosis and treatment One must admit that 
a number of extenuating factors exist which may m part explain this 
disquieting state of affairs, but these factors should not be accepted 
complacently as an excuse for failure, but rather regarded as a challenge 
toward development of further resources 

Before entering into the details of the following case report I offer 
a summary covering the salient points common to most malignant lesions 
of the temporal bone, with the feeling that in such a manner the interests 

Presented before the Omaha and Council Bluffs Ophthalmological and Oto- 
laryngological Society, Nov 15, 1939 

1 Furstenberg, A C Primary Adenocarcinoma of the Middle Ear and 
Mastoid, Ann Otol , Khin & Laryng 33 677 (Sept ) 1924 

2 Keeler,! C Some Remarks on Otitic Malignancy, Tr Am Laryng, Rbin 
& Otol Soc , 1922, p 25 

3 Schail, L A Neoplasms Involving the Middle Ear, Arch Otolaryng 
22 548 (Nov ) 1935 

4 Robinson, G A Malignant Tumors of the Ear, Laryngoscope 41 467 
(July) 1931 

5 Fraser, J S Malignant Disease of External Acoustic Meatus and Middle 
Ear, Proe Roy Soc Med 23 1235 (June) 1930 

6 Scott, P , m discussion on Malignant Disease of the Ear (Excluding the 
Pinna), J Laryng & Otol 54 576 (Sept) 1939 
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of the otologist may be bettei served than by lesorting to a length} 
bibhogiaphic leview which merely paraphrases the writings of others 
In preparing such a summary one unavoidably has to contend with a 
number of conflicting opinions which, though stimulating m argument, 
have no practical purpose in a short treatise In order to arrive at a 
dealer conception of what is meant by primary malignant tumois 
involving the middle ear cleft and the mastoid and petrous poitions of 
the temporal bone, all neoplasms occuiring on the pinna and within the 
auditory canal external to the isthmus should be excluded Moreover, 
neoplasms arising from the nasopharynx, the pterygomaxillai} fossa, 
the sphenoethmoid lecess, the parotid gland, the meninges and the brain 
substance itself cannot be consideied in this classification It must be 
lemembered that the temporal bone may become implicated thiough 
continuity and extension from these legions, this results m manifesta- 
tions which in some instances cannot possibly be differentiated clinicalh 
except by exploration or postmortem examination Cases have been 
recorded in which the tempoial bone became the site of secondaiv 
metastatic deposits from primary neoplasms arising in organs oi 
structures far removed from the eai In short, any neoplasm having a 
predilection for metastasizing to bone may do so to involve the teinpoi al 
bone as a matter of coincidence With these premises in mind it becomes 
obvious that because of anatomic difficulties the otologist may not be able 
to reach a diagnosis until the late stage of the disease 

The neoplasms most commonly met, in oidei of frequency, aie the 
squamous cell carcinomas, the adenocaicinomas, the sarcomas and the 
hemangioendotheliomas The age incidence seems to be much the same 
here as with malignant tumors found in other locations, the growth most 
often occurring in the middle decades of life, but not necessaril} so , 
malignant disease of the ear has been seen in a child of 3 and in a woman 
of 94 years Except for the histopathologic changes there are no 
leliable features which serve to distinguish one type of tumor from 
another This observation applies equally to benign tumors and is 
of consideiable importance, since what grossly might appear to be nothing 
more than an innocent polyp may on microscopic examination proie 
to be a highly malignant lesion For some obscure reason as let 
unknown, primary malignant tumors of the ear are very slow to 
metastasize, even the regional lymph nodes escaping until late in the 
disease, intracranial extension being the rule Possibly the disease termi- 
nates fatally through intracranial extension before sufficient time has 
elapsed for metastases to develop 

Nothing pathognomonic can be attached to the eaily signs and symp- 
toms of these tumors , in fact, they present themselves most often in dis- 
guise and simulate so closely the ordinary and common otitic afflictions 
that the otologist may be spared reproach if his suspicions are not 
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aroused until the intiusion of some puzzling or bizarre turn of events 
A malignant growth can dei elop suddenly in an ear long affected with a 
chrome suppuiatne process or just as suddenly in an ear pieviously 
quite healthy The onset may bear resemblance to a stubborn furuncu- 
losis , It maj imitate acute purulent otitis media and mastoiditis The 
initial diagnosis in a number of cases was some form of otomi cosis , m 
other cases the patients were believed to have an otitic eczema Chi onic 
progressive deafness, both of the conductive and of the perceptne type, 
had been treated foi many months, until some feature inconsistent with 
the diagnosis made its appeal ance On several occasions labyimthine 
disturbances had been recorded and some form of treatment instituted 
against one or more of the many causes of Meniere’s symptom complex 
Biiefly stated, then, malignant disease may in the beginning mimic or 
supervene on a number of relatively innocent lesions involving those 
structures associated with the middle ear cleft and the more seiious 
diseases of the mastoid and petrous portions of the temporal bone 

In analyzing a series of case reports collected from a variety of 
sources and tabulating those signs or symptoms which first led the phy- 
sician to suspect that malignant disease might exist in any given case, 
It became apparent that his suspicions were aroused by one or more of 
the following clinical phenomena 1 The presence of tough, resistant 
granulations oi polyps and the rapid recurrence of these when removed 
b) curettage oi chemical means 2 The appearance of a bloody dis- 
charge at the external meatus, sometimes spontaneous and at other times 
preceded by purulent otorihea This bleeding, though never much m 
amount, has a tendency to be obstinate and regular, once established 
3 A complaint of persistent deep-seated intractable pam about the ear. 
severe otalgia unexplained by any visible pathologic change in the 
tympanum, the posterior group of paranasal sinuses, the nasopharjnx 
the teeth or the larynx 4 The occurrence of a supposedly commonplace 
lesion of the external or middle ear, not only becoming refractory to 
treatment but showing in its inexorable advance a baffling dissimilarity to 
the usual clinical course, finally producing complications inconsistent as 
to time and place 

The foregoing features, although not absolute criteria of malignant 
disease, are typical enough in their incidence and appearance to make 
It mandatory that the physician exhaust all the facilities at his disposal 
m order to establish the correct diagnosis at the earliest possible moment 
A biopsy is the surest way of settling the issue, provided, of course, that 
gloss material exists from which specimens may be taken during the 
early stages It must be remembered, however, that histologic diagnosis 
IS subject to enor, therefore, it still is necessary to enlist the seiwices 
of a competent neurologist or internist, as the case may demand, and 
ask the patient that he submit to a complete general examination, includ- 
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ing serologic, roentgen and other laboratory studies If the patient 
will not consent to all these measures in eveiy detail it would seem 
wisei to withdraw from the case entirely than to court disaster by pro- 
crastination and haphazard deductions, always and notoriously dangerous 

In the later stages the signs and symptoms aie so pronounced that 
the diagnosis of malignant disease becomes almost self evident, so much 
so that one is able to predict with a fan measure of accuracy the 
probable situation and extension of the growth in and around the 
involved temporal bone Pam on chewing is excruciating Trismus 
IS present and may develop into complete fixation of the temporo- 
mandibular joint The regional lymph nodes become enlarged, and a 
visible swelling may occur ovei the mastoid process, in the temporal 
fossa or below the zygoma Palsy of the various cranial nerves is 
often encountered, of the facial neive most commonly and after that of 
the abducens and the oculomotor neive The jugular foramen syndrome 
of Avelhs has also been noted, a simultaneous paralysis of the glosso- 
pharyngeal, vagus and spinal accessory nerves Severe pain radiating 
along the course of one or more divisions of the trigeminal nerve occurs 
as a rule The terminal stage is anticipated by neurologic signs and 
symptoms indicatne of inti acranial spiead to the meninges, various 
centers in the cerebral hemispheres, the cerebellum, the pons and the 
medulla Death is usually due to a generalized leptomeningitis, the 
lesult of contamination with pyogenic organisms 

In a sectional meeting of the Roj'al Society of Medicine, Colledge ^ 
lemarked that the clinical course of malignant disease in the temporal 
bone seems to be dominated by the fact that the dura offers an amazing 
resistance to penetration by the tumor, which spreads with relative 
ease through bone Enormous destruction of bone can occur before the 
patient succumbs to some intracranial complication 

It can be stated without much fear of contradiction that there is 
no uniformity of opinion or technic m regard to treatment, nor can 
there be, since the disease, so complex in its i amifications, precludes 
standardization The surgeon is often confronted with the necessity of 
modifying his operative procedure in order to cope with the pathologic 
findings in each case Since most of the cases fall into Ins hands only 
after the disease has progressed into its later stages, surgical inter- 
vention, m order to accomplish anything, must be radical It may be 
difficult at times to draw a distinction between the operable and the 
inoperable tumors, certainly from the results obtained, one is tempted 
to relegate the majority into the latter group On the other hand, 
the surgeon faced with this desperate responsibility is motivated by 

7 Colledge, L , in discussion on Malignant Disease of the Ear (Excluding the 
Pinna), J Laryng & Otol Si 596 (Sept ) 1939 
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the thought that something must be done, and quickl) , so that suffering 
may be assuaged and Me prolonged to some extent, though ultimate 
cure seems most unhkety According to the best modern authoiities, 
treatment consists of a combination of several methods now in use 
Cutaneous incisions should be made preferably with the diathermy knife 
and all soft tissue excision with a suitable dissecting electiode Por- 
tions of the tumor which for some reason or another cannot be removed 
should be destroyed with a coagulating current A radical tympano- 
mastoidectomy through the posterior route, not by the endaural, 
antauricular approach, is the opeiation of choice The removal of 
bone must be extensive, in order to gam exposure and make access 
to the tumor as complete as possible It is inadvisable to make a 
plastic skin flap, in fact, most writers advise a sleeve lesection of the 
external canal, including the concha and the tragus Amputation of the 
entire pinna has not gamed favor At the conclusion of the operation 
radium capsules are inserted into the depths of the radical cavity and 
ladium needles implanted subcutaneously around the external ear Post- 
operative high voltage roentgen therapy also is generally i ecommended 

REPORT OF CASE 

Mrs N H, aged 63, in May 1929, coincident with an attack of influenza, had 
acute purulent otitis media in the right ear The drum ruptured spontaneously, and 
the infection resolved without complications within two weeks 

January 1938 There had been no symptoms for a nine year interval , then the 
patient noticed the onset of slight deafness, associated with itching and a “crawling 
sensation” in the right ear Since this itching became at times almost unbearable 
she consulted her general physician, who prescribed drops for the ear, diagnosing 
an otitic eczema 

April 1938 Itching was no longer prominent, but she experienced an occasional 
sudden sharp pam, radiating across the right side of the face The right ear was 
more or less constantly affected by a dull ache, and the deafness seemed increasing 
A high-pitched tinnitus was also present 

June 1938 The otalgia became progressively worse and was intensified by the 
act of chewing Deafness was now almost complete The patient consulted an 
otologist, who m turn referred her to a dentist Two badly decayed and abscessed 
right upper molars were extracted, but without providing any relief 

July 1938 One morning about ten days after the dental extraction the patient 
noticed that her pillow was spotted with what appeared to be blood Around the 
external meatus of the right ear dried crusts of blood were also seen She immedi- 
ately returned to her otologist, who diagnosed acute otitis media and prescribed 
irrigations followed by the instillation of some oily drops into the canal The pam 
was somewhat relieved A slight serous discharge, which at times was distinctly 
blood streaked, made its appearance Several small frank hemorrhages occurred 
within the next two weeks, and the otorrhea became purulent and chronic 

September 1938 The patient complained of dull, diffuse headaches, especially 
on the right side above the ear She suffered from insomnia, loss of appetite and 
loss of weight The otalgia, which had subsided during the preceding two or three 
weeks, returned iiith increasing intensity She was advised to undergo a mastoid- 
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ectomy but declined to submit to this Instead, she consulted another otologist, who 
also advised operation, which was again refused From this time on the patient 
turned to self treatment, irrigating the ear several times daily, applying heat, 
instilling a variety of proprietary ear drops into the canal and procuring relief 
from pain and insomnia by taking large doses of a number of sedative drugs which 
she obtained without prescription 

December 1938 The patient was first seen by me at this time, approximately 
eleven months after the onset of symptoms It was difficult to obtain a coherent 
and complete historj, since she was both mentally and ph}’^sically in great distress 
It became obvious that she was fearful of being told what she must have suspected, 
and the more she was questioned on the subject the more she resorted to evasions 
and contradictions 



Photomicrograph (X SOO) of biopsy specimen taken from the middle ear 
Squamous cell carcinoma, grade 2 


On examination the external canal of the right ear was partiallj filled with a 
foul-smelling purulent discharge The skin of the canal was inflamed but showed 
no surface ulcerations The greater portion of the drum was destroyed, onlj a 
small remnant remaining at the anterior inferior quadrant A mass of “granulation 
tissue” protruded through this large defect in the drum When touched with a probe 
this tissue seemed somewhat more firm than ordinary pyogenic granulations The 
preauricular region was swollen, and another indurated swelling was observed below 
the mastoid process, extending about 2 inches (5 cm ) downward along the anterior 
border of the sternomastoid muscle Tenderness over the mastoid, though slight 
on palpation, was severe on finger percussion Examination of the opposite ear, the 
nose and the paranasal sinuses gave negative results No abnormalities were noted 
in the nasopharynx, throat or larjnx There was no paralysis of any of the 
cranial nerves Roentgen examination of the mastoids showed in the right a most 
extensile destruction of bone The cellular structure was replaced by a deep 
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exca\ation, which at first glance appeared as if a recent mastoidectomy had been 
performed After much persuasion the patient consented to the removal of several 
small pieces from the granulomatous mass m the tympanic cavity for purposes of 
biopsv Histologic diagnosis proved these to be portions of a squamous cell car- 
cinoma of grade 2 (see photomicrograph) 

The patient was referred to Dr F W Niehaus for a complete phjsical exami- 
nation He reported favorably in regard to her general svstemic condition, stating 
that no contraindications to operation existed There was no clinical evidence of 
a primary neoplasm situated elsewhere than in the ear 

January 1939 The patient was admitted to the Methodist Hospital, Omaha, 
and prepared for operation, which was done under general anesthesia A large 
curvilinear postauricular incision in the skin was made wuth a diathermy knife. 
Hemostasis was effected by a coagulating current The attachment of the sterno- 
mastoid muscle was severed from the mastoid bone with a dissecting electrode The 
cortex was exposed and removed with a gouge, and a radial tympanomastoidectomy 
was completed During this step it was observed that the neoplasm had eroded 
and had excavated the entire mastoid process, leaving only a thin cortical plate 
The tegmen mastoideum W'as destroyed by disease, exposing the dura of the middle 
fossa, which was covered with neoplastic tissue This tissue on the dura was not 
removed, but coagulated The tegmen tympani and the plate covering the sigmoid 
sinus were both intact The tympanic cavity was invaded by the tumor, which had 
destroyed the incus and malleus and most of the drum The base of the petrous por- 
tion in Trautman’s triangle was necrotic, the horizontal and posterior semicircular 
canals standing out in bold relief The swellings m front of the ear and below the 
mastoid tip were necrotic and friable and appeared to be lymph nodes greatly 
enlarged by secondarj malignant deposits 

After the bone work on the mastoid, a complete sleeve resection of the concha, 
tragus and external auditory canal was performed The initial incision, again 
made with the diathermy knife, started at a point slightly above and anterior to the 
tragus This incision was earned through the mtertragic fissure and followed 
closely the curve of the anthehx, encircling the cavum and cymba conchae, cutting 
through the crus of the anthehx and ending in front of the tragus The skin and 
cartilage and all subcutaneous tissues included within this circular area were 
excised en bloc with a high frequency cutting current All exposed soft tissues were 
thoroughly coagulated with a ball-tipped electrode 

Before the postauricular incision was closed, the operative cavnty was lined with 
petrolatum gauze and loosely packed with the same material to provide a support 
for radium capsules Four of these capsules, each containing 10 mg of the element 
radium, were placed equidistant from each other and so distributed as to exert 
their influence on all four boundaries of the cavity The capsules were left in place 
until a dose of 1,800 milligram hours had been received At the same time radium 
needles were inserted by stab incisions in front of the ear m a fanwise manner and 
in the same fashion around the upper attachment of the sternoraastoid muscle Ten 
of these needles, each containing 2 mg of radium, were left m place until an addi- 
tional 1,800 milligram hours had been given The total amount of radium therefore 
was 3,600 milligram hours High voltage roentgen therapy was also instituted, the 
patient receiving m fractional doses a total of 656 roentgen units within the first 
postoperative week She was discharged from the hospital after a stay of four 
weeks The mastoid cavitj was treated daily by cleansing irrigations, followed by 
the application of urea ponder 
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Her postoperative course for about six weeks was more or less uneventful 
Pain was considerably relieved, and there was an encouraging improvement in her 
general condition 

March 1939 The patient complained again of severe headaches and recurrence 
of pain about the right ear Relatives and friends noticed personality changes and 
loss of appetitie and weight, insomnia was marked At times for seieral hours 
she seemed irrational On examination the operative cavity was clean except for a 
serous discharge An area of devitalized necrotic bone, which appeared as if it 
might eventually form a sequestrum, was noted in the region of Trautman’s tri- 
angle A right-sided facial weakness was present, not sufficient to be called a true 
paralysis 

April 1939 All symptoms were much aggravated The patient seemed declin- 
ing rapidly and required frequent doses of opiates to relieve pain and induce sleep 
A definite paralysis of the right seventh nerve involving the lower half of the face 
was noted , as the eyelid escaped, the paralysis was therefore a central supranuclear 
type The left hand and arm seemed paretic Intracranial extension to the right 
temporosphenoid lobe with involvement of the prerolandic motor area of the right 
cerebral hemisphere was apparent 

May 1939 The patient gradully became comatose , terminal generalized menin- 
gitis developed, and she died five months after operation 

CONCLUSIONS 

To airive at any definite conclusions on the basis of this case 
would be nothing short of fatuous presumption, since a single experience 
can furnish no basis for a claim to authority This repoit is proftered, 
therefoie, in the hope that it will in some small way add to the sum 
of knowledge already contained in the field of otology 



DISEASES OF THE SPHENOID SINUS 

WITH REPORT OF A CASE OF CYST OF THE SPHENOID SINUS 

EDWIN B BILCHICK, MD 
Assistant Otolaryngologist, Presbyterian Hospital 
NEW ■iORK 

The sphenoid sinus is the most posterior and the least accessible 
of the nasal accessory sinuses This anatomic situation as iiell as the 
close proximity of the sinus to many vital and vulnerable structuies has 
hampered knowledge of abnormalities there and has aroused in many 
otolaryngologists well justified caution in exploration of this sinus In a 
papei in the Lai yngoscope, “The Sphenoid on Parade,” ^ Cavanaugh 
gave Cl edit to Dr Cornelius G Coakley for the first published papers 
on the significance and difficulty of diagnosis of sphenoid disease With 
the improvement in instruments, lighting, roentgenograms and suigical 
technic, the sphenoid sinus has emerged from the unknown 

This paper will not attempt to encompass the knowledge of the 
embrjmlogy or anatomy of the sphenoid sinus or of the minute pathologic 
changes Rather it will concern itself with the clinical patholog)^ and 
sjanptomatology, especially as they are related to the neighboi mg struc- 
tures Particularly it will discuss the subject of retrobulbar neuritis, 
and a case of cyst of the sphenoid sinus with visual complications will 
be reported 

The embiyology of the sphenoid sinus has been carefully described 
by various authors, including Schaeffer and Hajek At birth it is 
only a faint depression in the cancellous tissue of the sphenoid body 
At the third year it is the size of a pea At the seventh it can leally 
be made out as a sinus The structure has been carefully woiked out by 
Skillein,^*^ Schaeffer, Hajek, Neivert^ and others The sinus borders on 
the orbit, optic neive and its tracts, third, fourth and sixth nerves, 

Read at the meeting of the Bronx Otolaryngological Society, Sept 26, 1939 

From the Department of Otolaryngology of Columbia University and the 
Presbyterian Hospital Medical Center, Dr John D Kernan, Director 

1 Cavanaugh, J A Sphenoid on Parade, Laryngoscope 45 911 (Dec ) 1935 

la Schaeffer, J P The Nose, Paranasal Sinuses, Naso-Lacrimal Passage- 
ways, and Olfactorj Organ in Man, Philadelphia. P Blakiston’s Son &. Co, 1919 
P 175 

lb Hajek, M The Nasal Accessory Sinuses, St Louis, C V Mosby 
Company, 1926, vol 1 

Ic Skillern, R H Accessory Sinuses of the Nose, Philadelphia, J B 
Lippincott Companj'-, 1923, p 369 

2 Neuert, H Morphologic Variation as a Factor m the Symptomatology 
of Paranasal Sinus Diseases, Arch Otolaryng 1 366 (April) 1925 
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middle tuibinate, nasal septum, ethmoid sinus, nasopharynx, caiotid 
artery, sphenopalatine ganglion, pituitary gland, meninges and brain 
The anatomic i elation of the sphenoid sinus to those stiuctures and the 
subsequent pathologic sequelae aie the basis of this paper 

PATHOLOGY 

The pathology of the sphenoid sinus concerns chiefly acute, subacute 
and chionic infections, whether catarrhal, purulent, hyperplastic or 
alleigic, as well as osteomyelitis, neoplastic disease and obstructions of 
the ostium The normal sphenoid sinus is lined by a thin, delicate mem- 
biane of ciliated columnar epithelium, which may become much thickened 
and even polypoid as a result of infection Acute purulent infection of 
the sphenoid sinus alone is a rare condition, which I have nevei encoun- 
tered Acute purulent sphenoiditis is almost invariably a concomitant of 
acute puiulent pansinusitis and may result in osteomyelitis and meningitis 
Acute exacerbations of a chronic infection are commonly met with , they 
may be purulent or catarrhal The chronic sphenoid infections usually 
result in thickened membrane togethei with fibrosis, hyperplasia and 
often osteitis Polyps may form , infiltration with eosinophils may occur 
in the allergic type The secretion is usually scanty, even if purulent 
Piimar}' neoplasms are rare, although some have been reported, usually 
carcinoma Secondary neoplastic involvement is frequent as an exten- 
sion fiom the brain, pituitary gland, nasopharynx and adjacent sinuses 
The malignant granulomas such as those in actinomycosis have been 
known to invade the sphenoid sinus Cysts have occasionally been 
leported * 

SYMPTOMS AND DIAGNOSIS 

The clinical symptoms * of sphenoid sinusitis differ from those of 
maxillary frontal and ethmoid sinusitis in that the location of the pain is 
different, the findings are fewer, the discharge more elusive and the 
complications more varied In geneial the diagnosis is more difficult 
The pain is usually frontal, occipital or just behind the eye It may, 
however, be referred to the mouth, at the junction of the soft palate 
and the anterior tonsillar pillar, to the vertex or to the mastoid piocess 
The onset of pain may be sudden or gradual It may be dull, throbbing, 
pounding, sickening, stabbing or burning Other frequent complaints 
are malaise, sleeplessness, vertigo, tickling cough, postnasal drip, scabs 
in the pharynx, gastric disorders and diminished olfaction When com- 
plications ensue there may be visual disturbances or paralyses In cases 
of acute purulent infection, meningitis or cavernous sinus thrombosis 
may result Examination may show little of importance By diiect 
anterioi rhinoscopic examination and by posterior rhmoscopic examina- 

3 Orr, E Hemorrhagic Cyst of Sphenoid, Laryngoscope 44 846 (Oct ) 1934 

4 Ridpath, R F The Sphenoid Sinus, Laryngoscope 44 657 (Aug ) 1934 
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tion with a mirror and e\en with the nasophaiyngoscope, one may find 
httle that is pathologic The difficulties are tremendously increased by a 
large middle oi inferior turbinate or by a deviated nasal septum The 
secietion may be tiansient and scanty If it is seen behind the posterior 
end of the middle tuibmate, on the posteiior end of the middle turbinate, 
in the sphenoethmoid recess or around the sphenoid ostium, sphenoiditis 
IS suggested 

Roentgenograms ® are of material assistance in the diagnosis Lateral 
positions as well as mentovertical positions should always be utilized 
The Granger position may be used The mentovertical position is taken 
with the patient prone and the extended chm on the roentgenogram 
It shows the comparative structure as well as the pathologic con- 
dition of the two sphenoid sinuses The lateral view not only shows the 
sphenoid sinus but gives the relation to the neighboring structures 
It frequently leads to the diagnosis of cerebral, meningeal, pituitary and 
vascular lesions, besides revealing disease in the nasopharynx and in 
the other sinuses Injection of iodized oil before the roentgenograms 
are made sometimes results in clarification 

Diffei ential Diagnosis — Consideration of the differential diagnosis of 
sphenoiditis brings one into many obscure fields Intracranial tumois 
and other lesions, especially of the pituitary gland, vascular aneurysms, 
migraine headaches, trigeminal neuralgia, multiple sclerosis, endocrine 
disorders and hysteria are only a few of the more important conditions 
which must be differentiated from sphenoid disease 

The diagnosis of mastoiditis or petrositis has been made in the 
presence of a running ear when the lesion really was purulent 
sphenoiditis This error is illustrated by the following case, observed 
at Babies Hospital 

H C , aged 9 years, was admitted to the hospital on Dec 12, 1936, with a 
history of fever (temperature 103 F ) and swollen neck of five days’ duration and 
of unconsciousness for one day Examination revealed a red, drooping canal wall 
together with swelling of the neck and parotid gland, as well as weakness in the 
lower part of the face No pus could be seen in the nose Roentgenograms 
showed no sinusitis , the sphenoid bone was not pneumatized The mastoid antrum 
was hazy, and there was a profuse discharge from the left ear A simple mas- 
toidectomy was performed on the left but revealed no pathologic changes Spinal 
tap yielded normal fluid The next day pus appeared in the left nans Death 
occurred the day after the child’s admission Autopsy showed acute sinusitis 
involving the left antrum and the ethmoid and sphenoid sinus, as well as an 
abscess cavity in the sphenoid sinus and cavernous sinus thrombosis due to Staphylo- 
coccus aureus haemolyticus 

TREATMENT 

It is impossible in one brief paper to consider in detail the therapy 
of sphenoid lesions The conservative management of sphenoid sinusitis 

•D f f Sinuses Roentgenologically Considered, New York 

Paul B Hoeber, Inc, 1933 ’ 
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includes dietaiy and prophylactic measures, use of vitamins, especially A 
and Bi, diathermy, nasal shrinkage, nasal iriigations, suction irrigation, 
displacement by iodized oil oi ephediine and measures to open the 
postenor nares, including paitial resection of the middle tuibinate and 
submucous resection of the nasal septum The sphenoid sinus may be 
irrigated with a cannula, oi the anterior wall may be punctured with a 
trocar and iriigation performed with a cannula 

The operative proceduies include removal of the anterior wall and 
perhaps the floor, local or geneial anesthesia being used This lemoval 
may be done through the naies, with or without ethmoidectomy, oi 
through the external route, usually after ethmoidectomy These opera- 
tions, togethei with elaboiate aimamentaiium, have been carefully 
described by Skillern,’^® Hajek,“" Sewall,®*^ Feins Smith and others 
The procedures are especially indicated in cases of asthma, bronchiectasis 
and letrobulbai and optic neuiitis 

There is a group of too little discussed cases, in which headache, 
vertigo and malaise occui and in which little or no disease has been 
found m the sphenoid oi othei sinuses oi anywhere else In spite of 
exhaustive medical woik-tips these patients have been aflfoided no relief 
The headache in such cases is inconstant and not well localized Manj 
of these patients are labeled as hysteiical Yet removal of the middle 
turbinate, irngation of the sphenoid sinus oi removal of the anterioi 
sphenoid wall relieves their symptoms In some cases simple shrinkage 
with cocaine, epinephrine or ephediine gives tempoiary relief These 
are probably cases of vacuum sphenoid sinus Otolaryngologists should 
hesitate before they dismiss these patients with headache as out of their 
province or as incurable Empiiic treatment should not be neglected 

visual disturbances 

The subject which I now wish to discuss is still the battleground of 
the ophthalmologists and the otolar3mgologists visual disturbances due 
to sinusitis, particulaily retrobulbar neuritis and optic neuiitis, so-called 
neuroretimtis 

It IS important to differentiate these two In both conditions one 
finds decreased vision, enlarged blindspots and shrinkage of the visual 
field In neuroretimtis occur papilledema, engorged veins, distortion of 
contour, hemorrhages and inflammation But, as Weill stated, retro- 
bulbar neuiitis is a disease in which neithei the patient noi the physician 

Sa Hajek.nj yoI 2 , p 530 

Sb Sewall, E. C Operative Treatment of Nasal Sinus Disease, Ann Otol , 
Rhin &. Laryng 44 307 (June) 1935 

5c. Smith, F Management of Chronic Sinus Disease, A,rch Otolanmr 19 
157 (Feb) 1934 
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sees anything ” An “ authoritative description of retrobulbar neuritis 
was given by Dunmngton" in the Laryngoscope, and I quote freel} 
from his article The fundus is normal, and there is decreased vision 
with central scotoma The attacks are A^ariable in seventy and duration 
Many patients recover spontaneously, but others have permanent impair- 
ment of Ausion The causes of retrobulbar neuritis are numerous 
toxins, lead, arsenic, thallium, tumors of the pituitary gland and 
especially multiple sclerosis, of which retrobulbar neuritis may be the 
initial symptom even eight to twenty-four years before the other signs 
appear 

Dunmngton expressed the belief that rhmogenic retrobulbar neuritis 
is rare and stated that a rhinologist should insist on repeated tests of 
the visual fields before operating on patients with questionable intranasal 
disease, so that the possibility of an expanding intracranial lesion may be 
excluded White said he considered many more instances of retrobulbar 
neuritis to be due to tonsillar or dental infection than to anomalies of 
the sinuses The weight of opinion at present does not favor operation 
on the sphenoid sinus for retrobulbar neuritis But in many cases optic 
neuritis has been shown to be due to sphenoidal sinusitis ® In the near 
future I shall present a case of optic neuritis in which severe unilateral 
blindness was relieved by operation on the sphenoid sinus It is my 
opinion that when the sphenoid sinus shows disease or when no 
other cause can be found, optic neuiitis should be an indication for 
sphenoidectomy ® 

I now wish to present a case of cyst of the sphenoid sinus, observ^ed 
at the Presbyterian Hospital, Columbia University Medical Center, and 
reported with the permission of Dr John D Kernan, director of the 
department of otolaryngology, and of Dr John H Dunmngton, director 
of the department of ophthalmology 

REPORT or CASE 

C L, a man aged 52 years, was admitted to the ophthalmologic department 
of the Vanderbilt Clinic on May 2, 1939 with the complaint of diminished vision in 
the left eye for one month Two months before his admission he first noticed 

that the left eye felt different from normal A week before admission he noticed a 

dull ache in the eye, worse on moving it There was no family history of ocular 
trouble The patient’s general health had always been good except for poor teeth 
In 1928 during a routine examination a 3 plus reaction to tlie Kahn test was 

6 Weill, cited by Dunmngton ^ 

7 Dunmngton, J H Etiology of Retrobulbar Neuritis, Laryngoscone 45 685 
(Sept) 1935 

8 Suker, G F Ocular Symptoms, Arch Otolaryng 13 764 (May) 1931 

9 (a) Ramey, J V Bilateral Blindness Due to Affections of Posterior 

Accessory Sinuses, Larjmgoscope 46 185 (March) 1936 (6) Lemoine A N 

Lesion of the Optic Tract, Probably the Result of Infected Sphenoid Sinus Arch 
Ophth 20 966 (Dec ) 1938 ’ 
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found, and he was treated with bismuth for three years but was told that he was 
“Kahn-fast” He had worn glasses for reading for nine months There was no 
history of smoking or drinking 

Examination on May 2, 1939 showed normal pupils The muscles were normal 
except for slight limitation of excursion in all directions, probably due to pain on 
motion The right disk was normal There was hyperemia of the left disk, 
associated with engorgement of the veins and slight blurring of the disk margin 
The visual fields showed an enlarged blindspot in the left eye Vision in the right 
eye was 20/15 and in the left eye 20/40 (fig 1) 
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Fig 1 — Visual fields (May 2, 1939) of the patient who had a cyst of the 
sphenoid sinus 
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Fig 2— Visual fields of the same patient (May 8, 1939), showing decreased 
vision in the left eye with decided enlargement of the blind spot 

Vision on May 8 had become rapidly worse, only light perception remaining 
in the left eye The fields showed marked concentric enlargement of the blindspot, 
with blotting out of most of the lower field (fig 2) 

On May 11 the following report of examination of the nose was given by 
Dr George V Browne “The nares were normal On transillumination the left 
antrum was dark A probe was passed into the left sphenoid sinus I did not 
feel a normal posterior wall, it was thinner than it should have been It might 
be (?) advisable to open up the left sphenoid to see if there is any growth in it” 
Lumbar puncture revealed normal fluid with no cells Results of the blood 
count were normal Neurologic consultation revealed nothing abnormal 
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On May 15 the patient was admitted to the Eye Institute of the Presbyterian 
Hospital Lumbar puncture revealed normal findings Tension of the eyes was 
normal At this time the vision m the left eye was poor, sector defects extending 
from the upper and the lower periphery almost to fixation 

Roentgenograms of the skull, sinuses and orbits were reported on bj Dr Pfeiffer 
Stereoscopic roentgenograms of the skull showed the calvarium to be of average 
thickness, with normal convolutional impressions, vascular channels and sutures 
The temporal bones were not well pneumatized and appeared somewhat sclerotic 
The petrous ridges were equal, and the basal angle was normal The sella turcica 
measured 11 by 13 mm and was involved anteriorly on the left side by a large 
defect, which included the sphenoid sinuses and the tuberculum sellae 

This defect extended posteriorly from the floor of the sella turcica across the 
sagittal plane to encroach on the right sphenoid and posterior ethmoid cells, ante- 
riorly to the middle ethmoid cells, laterally to encroach on the left orbit and 
inferiorly below the ethmoid cells on the left side The tuberculum sellae then 
was eroded through, particularly on the left side The optic canal was divided 
vertically, an indication that the optic nerve must have been involved by pressure 
The posterior half of the lamina papyracea was missing, and the mass must have 
been presenting in the nasal fossae Definite margins of the defect could be made 
out at various points The pineal body was calcified and was not displaced 
The frontal sinuses were of average size, the right one was clear and con- 
tained a small enostosis, which projected m from the inner frontal table, and the 
left was clouded The right ethmoid cells and the anterior left ethmoid cells 
showed distinct cellular detail and appeared to be clear The posterior left ethmoid 
cells were incorporated in the defect described, and this area was somewhat clouded 
The antrums showed hyperplastic lining membranes The left sphenoid sinus was 
included in the defect except for a small posterior recess under the sella The right 
sphenoid cell was small and was encroached on by the lesion The nasal fossae 
appeared clouded above The right optic canal was normal 

The large defect described centered around the left posterior ethmoid cells and 
the upper recesses of the left sphenoid sinus , the impression was given, therefore, 
that the lesion must have arisen in one of these cells The fairly definite margins 
suggest the possibility that this was a retention cyst, but carcinoma could not be 
excluded It did not seem probable that the anomaly was an aneurysm, a pituitary 
adenoma or a meningioma 

On May 17 the patient was seen by Dr Dunmngton, who made a diagnosis of 
neoplasm of the sphenoid sinus and suggested a biopsy 

He was transferred to the otolaryngologic division of the Presbyterian Hospital 
Results of examination with the nasopharyngoscope were normal On May 23 
I explored the nasopharynx, with the patient under ether anesthesia Some tissue 
on the right side of the nasopharynx was seen and felt, but it resembled adenoid 
tissue It was removed for biopsy, but my conclusion at this time was that there 
was no neoplasm in the nasopharjmx This specimen, after biopsy, was reported 
as adenoid tissue 

On May 26, with the region under local anesthesia, the left sphenoid was 
explored After shrinkage of the left nans with cocaine and epinephrine for one 
hour, the enlarged left middle turbinate was removed with a snare and a biting 
forceps A few anterior ethmoid cells were curetted away When an opening 
was made up into the sphenoid sinus a gush of yellow fluid (about 15 cc) spurted 
fiom the sinus A large cystic membrane was felt in the sinus The anferior 
wall of the sinus was removed with a bitmg forceps, and the cyst lining and entire 
mucous membrane were stripped from the sinus As the whole operation was 
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practically bloodless, no packing was inserted, but bismuth subcarbonate powder 
was sprayed into the nares 

The report on biopsy, submitted by Dr A P Stout, follows “Grossly the 
specimen consists of four irregular pieces of tissue Sections show Iming of a 
cyst which is composed of three or four layers of rather compressed atrophic 
epithelial cells some of which are flattened and others cuboidal This rests upon 
a dense fibrous membrane which is continuous with the periosteum of the under- 
lying bone There is a good deal of osteoid in the section indicating that there 
has been marked proliferation of the bony wall of the sinus The marrow spaces 
are filled by vascular fibroblastic tissue There is very little evidence of inflam- 
mation ” 

The postoperative course was smooth Vision rapidly improved On June 21 
the vision was 20/20 plus 4 and the fields were practically normal (fig 3) The 
disk showed no residual effects from the papilledema except for slight pallor On 
June 13 iodized poppyseed oil was injected into the left sphenoid sinus Vertico- 
mental and lateral roentgenograms showed the cavity to fill well The margins 
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Fig 3 — Visual fields (June 21, 1939) after operation, showing the vision to be 
practically normal 

were smooth, there being no indentation suggesting polyps or marked thickening 
of the lining membrane 

This case is representative of a lesion in the sphenoid sinus which 
resulted in extreme loss of vision and showed little on examination of 
the nose and nasopharynx but was diagnosed by probing of the sinus 
and by roentgen examination ot the sphenoid sinus Vision was restored 
after a successful operation 

SUMMARY 

Because of its location and its relation to surrounding important 
areas, the sphenoid sinus is relatively difficult to approach and diagnosis 
IS extremely doubtful at times Every diagnostic effort, procedure and 
instrument may be necessary to establish the diagnosis and to eliminate 
possibilities of other anomalies If no definite diagnosis can be made, 
one should not hesitate to explore the sphenoid sinus m suitable cases, as 
the vision may be at stake 
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PSYCHOLOGY OF THE LARYNGEAL FUNCTIONS 
EMIL FROESCHELS, MUD* 

NEW YORK 

The relation between the receptive and emissive functions of the 
larynx on the one hand and respiration and vocalization on the othei 
are generally considered to be reflex This point of view can be 
supported by considerable anatomic and physiologic data The tenth 
cranial nerve, for example, which, as is well known, is closely connected 
with the parasympathetic nervous system, innervates both the larynx 
and the lungs Irritation of regions supplied by the inner branch of 
the superioi laryngeal nerve causes coughing Coughing may be pro- 
duced by stimulation both of the inner branch of the superior laryngeal 
nerve and of the branches of the vagus nerve in the trachea, in the lung 
tissues and in the pleura It is well known that dangerous consequences 
may result from irritation of or injury to the recurrent nerve Respira- 
tion may be partially or completely impeded In cases of paralysis 
in the abduction position, vocalization may become difficult or impossible 
(Of the recent investigations on this subject, Rethi’s^ expeiiments on 
animals deserve special mention Of further import in this connection 
are the theiapeutic gymnastic exercises which I introduced to prevent 
the dangerous consequences of paralysis of the recurrent nerve ) 

It IS, however, pertinent to inquire whether the presence of the 
so-called conscious relations between the larynx and respiration or 
vocalization is not obscured by familiarity with these data concerning 
the reflex relations 

Gutzmann® emphasized the fact that, although respiration during 
speech is undoubtedly reflex, voluntary respiration also occurs Many 
medical and pedagogic methods of improving the speaking and singing 
voice are based on breathing exercises, i e , on voluntary influence on 
respiration during speaking and singing Further, every one knows 
that a coughing spell due to a tickling sensation in the throat can be 
avoided by voluntarily breathing deeply or holding the breath 

This paper, however, is not concerned with these well known con- 
nections between conscious sensations in the larynx and the voluntary 

* The author’s name has sometimes been spelled “Froschels ” 

1 Rethi, A Anatomisches Spiegelbild des Mechanismus der Taschen- 
bandstimme und die Rekurrensfrage III Ueber den Schluckakt Monatschr f 
Ohrenh 69 130, 1935 

2 Gutzmann, H Physiologic der Stimme und Sprache, ed 2 Bruns^Mck 

F Vieweg S. Sohn, 1928, pp 26-28 ’ 
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acts which they may occasion It is concerned with the possibility of the 
existence of heietofore unknown conscious sensations in the laiynx 
This question arose in connection with observations on patients with 
acute paialysis of the recurrent nerve With respect to vocalization 
such persons may be divided into four different groups (1) the com- 
pletely aphonic group, (2) those who phonate in a breathy voice and 
with great waste of breath, (3) those who phonate with hypei contraction 
of the muscles (“Presstimme,” or “pressure voice”), and (4) the gioup 
whose vocalization is m a high falsetto voice 

The last two groups will be considered fiist It may be impossible 
to undei stand the peculiar behavior of the third type of patient, who, 
suddenly finding himself incapable of closing the glottis, “instinctively” 
innervates auxiliary muscles of the throat and mouth, producing a “pies- 
sure voice ” But it is nevertheless valuable to emphasize the following 
fact Such a patient, with no knowledge of phonetics and no conscious 
sensation of the closure of the glottis during normal vocalization, is 
suddenly able to make use of a substitute mechanism which certain 
phonetically trained physicians attempt to cultivate as a therapeutic 
measure Does not this seem to indicate that something of the physio- 
logic closure of the glottis becomes conscious even under normal con- 
ditions and that the functions which produce closure do not occur 
entirely unconsciously ^ 

Patients with paralysis of the recurient nerve, who immediately 
after the onset of the paralysis begin to speak in a high falsetto voice, 
will now be considered During the production of high tones an oval 
or bottle-shaped opening of the glottis remains, even m the so-called 
phase of closure This is to be accounted for, as is well known, by the 
high degree of tension in the vocal cords Is it not possible that some- 
thing of these physiologic processes penetrates into consciousness And 
if so, does not this explain why the patient with the falsetto voice chooses 
that pitch which occurs under normal conditions when the glottis is not 
entirely closed^ 

As for the first type of patient, who has aphonia caused b)'^ paialvsis 
of the lecurrent nerve, it may be stated that if one accepts the tiam of 
thought just outlined, one cannot deny the possibility that these patients 
simply suspend every effort to vocalize when the normal closure of the 
glottis is no longer possible This supposition is supported by the fact 
that many of them later learn to produce vocal sounds although the 
width of the glottis remains the same " 

In this connection two further sets of observations are pertinent, 
which I made on patients with acute laryngitis on the one hand and 

3 Frosdiels, E Ueber eine neue Behandlungsmethode der Stimmstorungen 
bei einseitiger Recurrenskhmung, Monatschr f Ohrenh 66 1316, 1932 
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with acute and chronic paralysis of the lecunent nerve on the other 
Before I made m)"^ own investigations, Gelle observed the fiist-inentioned 
patients and noted respiratory disturbances I was able to ascertain 
that the patients with acute laryngitis requiied a much more lapid rate 
of respiration in saying a piayer or m singing a little nursery song than 
is normally the case Frequently the mciease was so great that one was 
led to believe that the patient was helping himself voluntaiily by means of 
respiration Certain patients with paralysis of the lecurrent nerve had 
normal pneumograms Others, however, showed an increased rate of 
respiration, sometimes marked The patients whose pneumograms were 
noimal were, without exception, those who had had the paralysis for a 
long time, whereas those patients whose paialysis was of recent origin 
showed respiratory disturbances ^ 

At my ambulatory logopedic clinic m Vienna (Khnik fur Ohien-, 
Nasen- und Halskrankheiten in Wien, Prof Dr H Neumann) my 
former assistant. Dr D Weiss, for several years earned on investiga- 
tions concerning the behavior of patients with normal voices and those 
with vocal disorders whom he temporarily deafened by the Lombard 
method (masking by means of noises) while they were singing With 
Dr Weiss’s permission I shall use and interpret certain of his results 
for the purpose of this paper He found a group of subjects who could 
keep unchanged the volume and pitch of tone which they were singing 
before the deafening began Certain subjects in this group could even 
continue a song which they had begun before they were deafened, and 
sing It through to the end perfectly correctly Since I myself was one 
of these subjects, I can leport on the observations I made on my own 
experiences during the experiment Immediately after the elimination 
of hearing, I distinctly felt the existence of my vocal cords I even telt 
them to be in a certain state of tension To the best of my knowledge 
I had this sensation for the first time in my life Weiss reported 
analogous experiences on the part of a large number of subjects, some 
of whom maintained that they heaid the tone they were singing, but, 
as Dr Weiss stated, “one can clearly prove to the subject that he only 
feels It ” 

It seems obvious that the behavior just described is characteristic 
of the person with the so-called motor type of imagery Weiss also 
stated this opinion, but he advocated a subdivision of this group of 
persons into those with the kinesthetic and those with the true motor 
type The former possess a somewhat conscious feeling of movement 

4 By these studies I ha\e attempted to facilitate the difficult differential 
diagnosis between acute and chronic paralysis of the recurrent nerve 

5 Froschels, E Ueber die Sing- und Sprechatmung bei akuter Laryn- 
gitis, Ztschr f Hals-, Nasen- u Ohrenh 13 7, 1925 
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and position, the latter do not have and probably do not need this 
conscious feeling Weiss consideis those of his subjects to have the 
pure motor type of imagery who during the masking experiment are 
able to maintain the correct pitch and volume of tone but are not con- 
scious of any sensation m the laijmx These people assert that nhile 
singing during the experiment they suddenly feel well 

The results of Weiss’s experiments with persons of the kinesthetic 
type of imagery confirm the conjectures alreadj' named, winch I had 
formed on observations of patients with paralysis of the recurrent nerve 
On the basis of Weiss’s results ceitain conclusions which I had previ- 
ously formulated as a hypothesis may now be drawn The experiment 
with the Lombard method can be considered an experiment m inter- 
ference of the soit used by Baeiwald ® foi the purpose of discovering a 
possible difference between the so-called actual and potential types of 
imagery The actual type is the one which can be observed in oneself 
if one IS told to think silently of short sequences of numbers or short 
sentences which have just been presented One subject will see the 
numbers or sentences before his inner ej e Another will heai the words 
in his ear A third will feel slight movements of speech in his mouth 
even though he tries not to speak If the same results are consistently, 
or almost consistently, obtained fiom many tests using material from 
many different fields, one can consider the first subject to have imagery 
of the visual type, the second, of the auditory, and the third, of the 
kinesthetic, oi motor If, however, there is leason to suspect (as, 
stnctly speaking, there always is) that the type of reaction exhibited 
by the subject is a result of training, then the experimenter must attempt 
to interfere with the sense organ in question In the new experimental 
setup, 1 e , with interference, the subject again observes his reactions to 
the same material If he now feels greatly disturbed by the interference, 
it may be justifiably concluded that the sense organ which responded in 
the first experiment is the one which most advantageously assists this 
subject’s memory If, however, another sense organ now distinctly 
assists him in calling to mind the numbers and sentences, it may be 
considered that this sense, which immediately substituted for the first, 
represents the potential type of imagerj'^, which was previously obscured 
by the actual one The potential faculty was presumably foiced into 
the background in favor of another, piobably on account of training, but 
possibly also because of other factors There are undoubtedly numei ous 
occasions on which the impressions on one sense organ are so powerful 
that they drown out those of another, even though the latter may be 
congenitally dominant At such times there is no highly conscious per- 
ception in the realm of the lattei sense During singing, for example. 


6 Baerwald, R Zur Psychologic der Vorstellungstypen, Leipzig, 1916 
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the ear is so preoccupied with the reception of tones that theie is no 
chance for other perceptions to attain a high degiee of consciousness 
unless they are especially intense It is therefore not surprising that 
kinesthetic perceptions in the larynx remain practically unnoticed in the 
background of consciousness until, with the auditory impiessions experi- 
mentally cut off, the foreground becomes available to them 

The presence of conscious sensations of movement and position m the 
laiynx during singing has thus been demonstrated These sensations 
correspond to the fine phonetic processes of tension, stretching and 
iibration of the vocal coids It seems, therefore, justifiable to postulate 
analogous sensations during speech, although experimental evidence to 
this effect has not yet been obtained In view of these findings it seems 
to me possible’- to thiow light on many phenomena which haA^e hitherto 
not been adequately explained Foi example, in numeious cases of 
unilateral or bilateral paralysis of the recurient ner^'e m the abduction 
position, there is tremendous waste of breath, regardless of the ividth 
of the glottis This phenomenon may, to be sure, be produced partially 
by reflexes In suppoit of this supposition one might cite the woik of 
Satta, Ooischi and Utumi,’’ who recently demonstiated that bilateral 
section of the recurrent nerve of the dog immediately produced rapid 
respiration But the fact that a certain disordei is controlled by leflexes ’■ 
should not deter the investigator from searching for other conditions 
which may be equally fundamental It is frequently found that patients 
with malformations of the mouth and throat exhibit behavioi which is 
inexpedient and undoubtedly conscious The articulation of patients 
with cleft palate, for example, deviates from the normal, without excep- 
tion, to a degree not to be accounted for on a purely anatomic basis In a 
lecture delivered in Graz m 1934 ® I expressed my doubts as to whethei 
a purely mechanical explanation is sufficient to account for the extra- 
ordinary waste of breath frequently noted m cases of paralysis of the 
recurrent nerve with a glottis only 2 or 3 mm wide, or even less Since 
normal persons let out breath sparingly, when the glottis is triangular 
and about 3 mm wide at the base, it seems unlikely that the purely 
mechanical explanation of the waste of breath in pathologic cases is 
adequate If, however, one considers the physiologic sensations in the 
larynx, already described, and the extremely awkward articulation of 
patients with cleft palate, one will be led to ascribe the pathologic waste 
of breath to the confusing influence of the unaccustomed sensations 
caused by the sudden paralysis of the vocal cords This seems all the 
more probable since, as mentioned previously, respiration may return 
to normal if the paralysis lasts for a long time 


7 Satta, Ooischi and Utumi Ztschr f Oto-, Rhino- u Laryng , vol 43 

vin Stornngen der Atmung bei e.nigen Erkrankungen des 

Kehlkopfes, Monatschr f Ohrenh 70 1104, 1936 ° 



1044 


ARCHIVES OF OTOLARYNGOLOGY 


CONCLUSION 

Fiom all these consideiations two mam inten elated points emerge 

1 With the help of Weiss’s expeiiments, the fact that there are 
conscious kinesthetic sensations of the so-called finer functions of the 
vocal cords has been demonstrated 

2 From this fact the existence of analogous sensations undei 
abnoimal anatomic conditions may be infeired 

It IS now suitable to inquiie what the practical import of these con- 
clusions may be The answer is threefold 

1 A reliable scientific basis has been furnished for the practice of 
those empiricists who considei the development of specific muscle sensa- 
tions as one of the mam objects m vocal training Presumably this 
training is intended to develop sensations not only of the respiratory 
mechanism, of the mouth and pharynx and of certain extrinsic muscles 
of the throat, but also of those muscles which control the vibrations of 
the vocal cords 

2 The possible eflfects of a well founded scientific fact on future 
research can never be foreseen , aside from its effects, the fact is of 
importance m itself 

3 It IS significant to be able to demonstrate that there are conscious 
factors in certain functions which were hitherto considered as belonging 
entirely to the pioblematic realm of the unconscious 



LIPOID GRANULOMATOSIS (HAND-SCHULLER- 
CHRISTIAN DISEASE) INVOLVING THE 
MIDDLE EAR AND TEMPORAL BONE 

HARRY ROSENWASSER, MD 

NEW YORK 

Lipoid granulomatosis (type Hand-Schuller-Chnstian disease) 
occurring in an adult and with diffuse involvement of the middle ear 
and temporal bone as the sole manifestation of the disease is uncommon 
The relative rarity of the condition as evidenced by the paucity of reports 
in the literature, as well as the extreme difficulty of establishing the diag- 
nosis in this case and the excellent therapeutic result after intensive 
roentgen therapy, warrant the present report as well as a brief discus- 
sion of lipoid granulomatosis 

REPORT OF A CASE 

R H , a woman aged 50, was first observed in the outpatient clinic of the 
Mount Sinai Hospital on Jan 6, 1936, with the chief complaint of gradual onset 
of pain and deafness m the left ear of four years’ duration The pain, which 
had become continuous, was accompanied by buzzing Four months prior to 
admission the patient suffered episodes of transitory facial paralysis and post- 
auricular pain on the left side The latter at times radiated to the vertex and was 
aggravated bv chewing There had been no chills, headaches, convulsions or visual 
disturbance 

Examination — The patient was a slightly obese woman who did not appear 
ill The right ear was normal In the external auditory meatus of the left ear 
there was a pulsating seropurulent discharge, which reappeared slowly from beyond 
a large granuloma that filled the fundus of the auditory canal There was pre- 
auncular but no mastoid tenderness Cochlear and \estibular function were entirely 
absent in the left ear The fistula test gave a normal reaction There was no 
spontaneous nystagmus There was, however, spontaneous past pointing mesiallv 
with the left hand The fundi were normal The tongue deviated to the left, and 
there was some atrophy of the left half Laryngeal examination revealed slight 
limitation of motion of the left vocal cord There was no evidence of tumor in the 
nasopharymx 

Roentgenograms of the mastoid processes taken while the patient was attending 
the outpatient clinic (Jan 6, 1936) revealed the right mastoid process to be clear 
There was diffuse haziness o\er the entire left mastoid process, the cell outlines 

From the Otologic Service of Dr Jacob L Maybaum and the Radiotherapi 
Service of Dr William Hams, the Mount Sinai Hospital 
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were present, except at the tip, where they were more or less obscured There 
was moderate sclerosis of the intercellular septums The patient was admitted to 
the otologic service of Dr Fnesner, in w'hich fourteen days later a second series 
of roentgenograms was made At that time the base plate roentgenograms of the 
petrous pyramid revealed a large area of destruction in the left petrous bone, 
extending apparently to the occipital bone The cause of the lesion could not be 
determined (fig 1) 

Under the assumption, based both on roentgenograms and on clinical findings, 
that a neoplastic process involving the temporal bone w'as present a thorough search 
w'as made for a primary focus None, however, w'as found 



Fig 1 Base plate roentgenogram of the skull, showing a large area of destruc- 
tion in the left petrous bone, the lesion extending to the occipital bone 

The \\^asserniann reaction of the blood was negative Despite the normal 
appearance of the nasopharynx, a biopsy was made of mateiial taken from 
the submucosa but revealed no abnormality The report on the first biopsy, 
of material from the granuloma m the external auditory canal, w'as “vascular 
granulation tissue” 

Opewtion-N radical mastoidectomy for the purpose of exploration was then 
performed The mastoid bone was sclerotic, and there was scanty nonodorous 
secretion in the initial groove There was no cholesteatoma The dura of the 
middle fossa and the sigmoid sinus then were purposefullj exposed, but no 





Fig 2 — Roentgenogram taken November 1936, approximately ten months post- 
operatnely, indicating the extent of the operative defect necessary to encompass the 
lesion The absence of any other manifestations of lipoid granulomatosis in the 
skull should be noted 



Fig 3— Base plate roentgenogram of the skull, taken Feb 26, 1937, more than 
one jear after operation, revealing deposition of new bone m the defect in the 
petrous pjramid The increased calcification in the region of the anterior border 
of the petrous p>ramid should be noted m comparison with figure 1 
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abnormalit} was noted The inner t 3 'mpanic wall, which felt soft, bled rather 
freely when touched Two specimens were taken from this region On micro- 
scopic examination, one revealed “particles of bone without significant changes ” 
The other specimen, however, revealed “fragments of bone infiltrated with 
cell nests suggestive of carcinoma simplex” 

Postopei ative Couise — On the assumption that the lesion was a neoplasm, 
the usual Panse plastic flap operation was not performed A profuse sanguinous 
discharge from the middle ear appeared Shortly after operation, radiation 
therapy w'as begun under the direction of Dr William Harris After many weeks 
in the hospital the patient was discharged unimproved and w'as referred to the 



Fig 4— Base plate roentgenogram of the skull, taken Jan 19, 1940, more than 
four 3 ’^cars after the original operation, indicating definite evidence of osteogenesis 
in the defect in the pyramid The amount of new bone laid dowm m the pyramid 
as indicated by the comparative roentgenograms is striking 


radiotherapy department, where she continued to receive treatment The lesion 
was treated through two fields a left preauncular and a left postauricular 
field, each 10 by 10 cm A total of 4,000 roentgens (in air) at 180 kilovolts 
(constant potential) was delivered to each area, in a period of se\enty days, with 
a filtration equivalent to 0 5 mm of copper plus 1 mm of aluminum and a focal 
skin distance of 40 cm 

FoUoiv-Up On May 18, 1936 the patient appeared to be in good health and 
the postauricular w'ound was healing slowly In November 1936 she was feeling 
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well and her headaches had disappeared Results of blood studies were as follows 
Urea nitrogen 8 mg, cholesterol 290 mg, and sugar 85 mg per hundred cubic 
centimeters The postauncular wound was healed, and the patient had gained 
weight and was able to perform her household duties (fig 2) The facial paralysis 
still was present In January 1937 the condition was unchanged In April 1937 
the patient appeared to be in good health The otologic status was unchanged 
Roentgenograms made on Feb 26, 1937 revealed evidence of deposition of bone in 
the large defect in the apex of the petrous pjramid (fig 3) In January 1940 
there was no evidence of new lesions either in the skull or elsewheie in the 



Fig 5 • — Low power photomicrograph of a bone marrow space, showing marked 


cellular reaction of the hpoid granulation tissue 


osseous system (chest, vertebral bodies, pelvis or long bones) The general health 
of the patient was good She had gained 25 pounds (113 Kg ) since the previous 
follow-up examination The paraljsis of the facial nerve had cleared up The 
hemiatrophy of the left side of the tongue was unchanged The right ear was 
normal The left external canal was stenosed and drv, and there was no function 
of the eighth nerve (fig 4) Comparative roentgenograms indicate definite evidence 
of osteogenesis in the defect 

Comment — Although the clinical course, the roentgenographic find- 
ings and the results of pathologic examination of mateiial removed at 
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opeiation weie consistent with the diagnosis of caicmoma of the middle 
ear, the couise for more than foiii yeais after operation was considered 
so unusual as to wairant a review of the microscopic sections After 
studying the sections, Dr Paul Klempeiei made the following report 

Reexamination of the sections suggests that the large epithelial cells are 
macrophages The cytoplasm is vacuolated and might have contained fat It is 
therefore possible that this is a case of lipoid granuloma (figs 5 and 6) 



Fig 6— High power photomicrograph of an area in figure 5 which suggests 
that the large epithelial cells are probably macrophages, the cytoplasm is vacuo- 
lated and appears to have contained fat The diagnosis was lipoid granuloma 


COMMENT 

Early obseivers consideied “xanthoma” as usually of inflammatory 
or toxic origin Not infrequently, however, its origin was regaided as 
neoplastic But the demonstration of lipoid substances in the xanthoma 
cells by Pan zer^ and by Pick and Pinkus = altered these early concepts. 


7 , I 7 Substanzen aus pathologischen Organen, 

Ztschr f phvsiol Chem 54 239-254, 1907 

2 Pinkus, ^ J'ck L Zur Struktur und Genese der symptomatische 
Xanthome, Deutsche med Wchnschr 34 1426-1431, 1908 
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and lipoid granuloma has since been regarded as an abnormalit)^ lesulting 
from a disturbance of bpoid metabolism (Chester,^ Christian/ Chian/ 
Ighenti ®) Rowland ‘ first employed the term “xanthomatosis” and, m 
his classic paper, presented evidence that Hand-Schuller-Chiistian dis- 
ease IS but one of several types of disturbance of hpoid metabolism, which 
also include Gaucher’s disease, Niemann-Pick disease, the xanthomas 
occurring in icterus, diabetes and pregnancy and finally the so-called 
essential xanthomas The piesent discussion concerns itself only with 
lipoid granulomatosis 

This condition occurs most commonly, although not exclusively, in 
young children According to Chestei and Kugel,® in 33 of the 50 
leported cases the disease occurred m children in the first decade of 
life It involves membranous bones, especially those of the skull It is 
frequently associated with diabetes insipidus, exophthalmos and gingivitis 
and to a lesser extent with adiposogenital dystrophy and jaundice It is 
not racial or familial, although it seems to be particulaily frequent 
among Jews 

In the fresh state the protoplasm of the typical “xanthoma” cell is 
filled with small droplets of a hpoid substance which dissolve when 
tieated with ordinary fixing reagents This leaves a fine areolai netwoik 
within the protoplasm and gives the cell a vacuolated or foam} appear- 
ance (hence the name foam-cell, or Schanmselle) According to Chester 
and Kugel, the mam pathologic features of the hpoid granuloma are 
(1) the typical foam cell just descnbed, (2) the inflammatory cellular 
exudate which is a response of the tissues to the hpoid substance, a type 
of foreign body reaction, and (3) the stage of connective tissue pro- 
liferation and eventual fibrosis 

The etiologic factor generally considered common to all members of 
the xanthoma group is a disturbance of hpoid metabolism This may be 
widespread and diffuse, as in Niemann-Pick and Gaucher’s disease, or 

3 Chester, W Ueber Lipoidgranulomatose, Virchows Arch f path Anat 
279 561-602, 1930 

4 Christian, H A Defects in Membranous Bones, Exophthalmos and 
Diabetes Insipidus, in Contributions to Medical & Biologic Research Dedicated to 
Sir William Osier, in Honor of His Seventieth Birthdai”^, July 12, 1919, by His 
Pupils and Coworkers, New York, Paul B Hoeber, 1919, vol 1, p 390 

5 Chian, H Die generahsierte Xanthomatose von Typus Schuller- 
Christian, Ergebn d allg Path u path Anat 24 396-450, 1931 

6 Ighenti, W K Zur Frage der allgemeinen granulomatosen Xanthomatose, 
Virchows Arch f path Anat 282 585-612, 1931 

7 Rowland, R S Xanthomatosis and the Reticulo-Endothelial Svstem 
Arch Int Aled 42 611-674 (Nov ) 1928 

8 Chester, W, and Kugel, V H Lipoid Granulomatosis (T\pe Hand- 
Schuller-Christian), Arch Path 14 595-612 (No\ ) 1932 
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may be localized in gianulomatous deposits, as in Hand-Schullei - 
Chiistian disease and the cutaneous xanthomas In the case presented 
the lesion was a single large one in the temporal bone The clinical 
manifestations of the disease depend first on the local effect of the lesion, 
which may become large, and secondly on the degree of the associated 
general metabolic distuibance For example, when the hpoid gianuloma 
IS m the orbit, exophthalmos not infrequently lesults If the lesion is in 
the region of the posterior lobe of the pituitary gland, diabetes insipidus 
IS often an early symptom If, as in the case reported in this papei, the 
lesion involves the middle ear, the mastoid process and the petrous 
pyramid, it produces pain, facial paialysis, deafness and headache The 
typical hpogranulomatous lesions may occui in persons of an) age 
According to Rowland, they usually appear as discrete nodular lesions 
m the slowly evolving adult forms and as more diffuse lesions in the 
lapidly developing infantile ones Rapidly developing, fatal, diffuse 
processes have also been repoited as occurimg m adults 

Lipoid gianulomatosis affects gi owing children and frequently pro- 
duces abnoimalities of the teeth, ears, trachea, bronchi and vertebral 
bodies (Beiman ®) As Lederer, Poncher and Fabricant have pointed 
out, pediatiicians, dentists, neurologists and otolaryngologists if aware 
of the condition aie in a position to detect it in cases in which it might 
otherwise be ovei looked It should be boine in mind that, as stated by 
Schullei,“ Hofer and Sosman,^® there is a maiked tendency for spon- 
taneous remission to occur Improvement has been reported as following 
the use of a low fat diet The patient I have reported on did not have 
hypercholesteiemia and consequently was not placed on a low fat diet 
Furtheimoie, the evidence of the efficacy of this type of treatment is not 
convincing Endocrine theiapy, including the use of posterior pituitary, 
thyroid and insulin, and the administration of heliotherapy, irradiated 
foods, high protein diets and transfusions, also have been employed 
without demonstrable influence on the osseous defects On the othei 
hand, accoiding to Sosman,i® Lederer, Poncher and Fabricant,^'* 

9 Berman, W Xanthomatosis (Lipoid Histioc>tosis) of the Spine, J 
Mt Sinai Hosp 5 419-425 (Nov -Dec) 1938 

10 Lederer, F L , Poncher, H G, and Fabricant, N D A.ural Manifesta- 
tions of Lipoid Granulomatosis of the Skull, Arch Otolaryng 21 27-40 (Jan ) 
1935 

11 Schuller, A Ueber eigenartige Schadeldefekte in Jugendalter, Fortschr 
a d Geb d Rontgenstrahlen 23 12-18, 1915 

12 Hofer, K Beitrag zur Xanthomatose der Dura mater und der Schadel- 
knochen, (Schadeldefekte, Exophthalmos Diabetes insipidus, Zwergwuchs) Klin 
Wchnschr 9 1302-1305 (July 12) 1930 

13 Sosman, M C Xanthomatosis, Schuller-Christian Disease, Lipoid Histio- 
cjtosis, JAMA 98 110-117 (Jan 9) 1932 
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Gilmore/^ Cignolini/® Vampie/® Shea’-' and others, the use of roentgen 
therapy has been attended with uniformly beneficial results in so far as 
the osseous defects are concerned Wood’® told of a case in which 
progressive bony destruction occurred in three months despite intensive 
irradiation In some instances no roentgenographically detectable evi- 
dence of osteogenesis in the aftected area is noted for many years 
Sosman stated that “irradiation piesumably kills the already distended 
and fat-laden histiocytes, liberating the lipoids which are disposed of 
elsewhere, and allows the individual lesion to heal by the normal 
course ” Schall expressed the belief that the lesions in these cases 
heal by nonspecific fibrosis The important fact to be emphasized is 
that the lesions of Hand-Schuller-Chiistian disease, or lipoid granuloma- 
tosis, frequently respond to roentgen treatment From the standpoint 
of differential diagnosis, it is also important to mention that the osseous 
defects in Hand-Schuller-Christian disease, or lipoid granulomatosis, 
may simulate neoplastic processes which involve the skull, i e , osteogenic 
sarcoma, 1} mphosarcoma, chloroma or multiple myeloma 

CONCLUSION 

An exceptional lesult, obtained after a careful follow-up of a case of 
supposed carcinoma, prompted a review of the histologic sections Had 
these slides not been reviewed, it is probable that the case would have 
been legarded as one of carcinoma, involving the ear and petrous 
pyramid, cured for four years The case also demonstrates the difficulty 
which may be met in establishing a diagnosis, even by the most highly 
trained pathologists Furthermore, it indicates an excellent therapeutic 
lesult, attributable apparently to the intensive use of the loentgen rays 

14 Gilmore, M E Multiple Myeloma Syndrome in a Child, Texas State 
J Med 21 358-362 (Oct ) 1925 

15 Cignolim, P Effetti locali e generali della radioterapia in un caso di 
diabete msipido associato ad osteopatia, Radiol med 16 16-21 (Jan ) 1929 

16 Vampre, E Syndrome de Christian, Rev sud-am de med et de chir 
1 459-464 (May) 1930 

17 Shea, J J Xanthomatosis (Schuller-Christian Disease) Report of a 
Case in Which There Was a Radiosensitive Pathologic Growth in the Mastoid 
Arch Otolaryng 28 1035-1036 (Dec) 1938 

18 Wood, V V Bilateral Xanthomatosis (Lipoidosis) of the Mastoid Case 
Report, Ann Otol , Rhin & Larvng 46 991-1008 (Dec ) 1937 

19 Schall, L A , m discussion on Shea ” 



OBJECTIVE TINNITUS AURIUM 

REPORT or A CASE 

JOSEPH C DONNELLY, DDS, MD 

PHILADELPHIA 

Tinnitus aurium is a symptom which is most distressing to a patient 
and usually is subjectne, in that the patient hears the noise On rare 
occasions it may be objective, the symptom of which the patient com- 
plains being heaid by the examiner An example of this unusual 
toim of tinnitus auiium, the objectne type, recently came under my 
observation, and the problem of diagnosis and management piesented 
unsurmountable difficulties The purpose of this papei, therefore, is to 
review these studies m connection with the diagnosis and treatment of 
objective tinnitus aurium 

TYPES OF OBJECTIVE TINNITUS AURIUM 

Objective tinnitus aurium may be of muscular or of vascular origin 
The former type is characterized bj a curious clicking sound aptly 
compared by WeiU to the noise pioduced by the snapping together of 
two finger nails Low pitched and occurring from 40 to 120 times per 
minute, it may be heard at a distance of from 1 to 3 feet (30 to 90 cm ), 
and the rhjthmic spasm of the muscles at the mouth of the eustachian 
tube may be visualized with the nasopharyngoscope This intermittent 
audible tinnitus may easily be distinguished from the vascular variety, 
because m the latter the bruit is continuous and is synchronous with the 
heart beat The noise in the vascular type has been most frequently 
compared to the puffing of an engine 

THEORIES or ORIGIN 

Musculm Type — The cause of the muscular type of objective tinnitus 
IS generally attributed to the clonic contractions of the muscles m and 
around the mouth of the eustachian tube This cause appears the more 
likely since the clonic spasm may be viewed with the nasopharyngoscope 

From the Department of Otolaryngology of the Hospital of the University 
of Pennsylvania 

Read before the Section on Otolarjngology of the College of Physicians of 
Philadelphia, Nov IS, 1939 

1 Weil, A A Case of Objective Tinnitus Auri, Laryngoscope 14 202, 1904 
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Kafke ^ and others, however, have stated the belief that the snapping 
sound arises from the violent contractions of eithei the stapedius or the 
tensor tympani muscle In a young man with objective tinnitus annum 
recently demonstrated to me by Hunter,® the rhythmic conti actions of the 
eustachian tube were visible and the snapping bruit with a tempo of 
120 times per minute was sufficiently loud to he heard at a distance 
of over 2 feet (60 cm ) An interesting feature in this case, as in the 
one referred to by Harris ^ in his discussion of Weil’s paper was the 
voluntary nature of the bruit, the patient being able at times to start 
or stop the tinnitus at will In some instances there is an associated 
movement of the soft palate, as was demonstrated in a case recorded 
by Jones and Knudson ® and in that of a 9 year old girl reported by 
Friedmann ® 

Vasculm Type — A host of theories have been advanced to explain 
objective tinnitus aurium of vascular origin In a consideration of the 
subject of audible tinnitus aurium it is difficult to confine the study to 
noises emanating strictly from the ears, since it appeals from a review 
of many records of both the muscular and the vascular t}pe that an 
entotic bruit invariably has a coexisting head murmur This paper, 
however, is concerned primarily with those patients whose initial or 
chief symptom is a bruit heard in the ears Hambuiger'^ made no 
attempt to differentiate an objective tinnitus from a cranial bruit, while 
Cushing and Bailey ® in their monograph used the terms interchangeably 

TRANSIENT BRUIT 

Audible tinnitus aurium is usually a chronic symptom, but it is 
reassuring to know that at times it may be only transient Hamburger 
referred to the case of a physician in whom objective tinnitus developed 
after a severe coughing spell but lasted only six weeks Another patient 
observed by Hamburger contracted an audible bruit after swimming, and 
the murmur ceased spontaneously in six months The mechanism by 
which these murmurs were produced and by which their spontaneous 
disappearance was accomplished could only be surmised Since each 
bruit, however, was continuous and was intensified with each sj^stohc 

2 Kafke, M M Tinnitus Aurium Etiology, Differential Diagnosis, Treat- 
ment and Review of Twenty-Five Cases, Laryngoscope 44 515, 1934 

3 Hunter, R J Personal demonstration to the author 

4 Hams, in discussion on Weil ^ 

5 Jones, K H , and Knudson, V S Certain Aspects of Tinnitus, Particularly 
the Treatment, Laryngoscope 38 597, 1928 

6 Friedmann, C Zur Casuistik der objektiven Ohrgerausche Ztschr f 
Ohrenh 46 373, 1904 

7 Hamburger, L P Head Murmurs, Am J M Sc 181 756, 1931 

8 Cushing, H , and Bailej , P Tumors Arising from the Blood Vessels of 
the Brain, Springfield, 111 , Charles C Thomas, Publisher 1928 
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thrust, Hamburger assumed that a communication existed between the 
internal carotid artery and the cavernous sinus He did not think that 
violent trauma or a complicating exophthalmos was a necessary accom- 
paniment of such a complication In support of his belief of the spon- 
taneous obliteration of the communication he told of the case of an 
arteriovenous fistula recoided by Pener ^ A young girl was thrown 
from a swing and after striking the back of her head became uncon- 
scious , the following day a loud cephalic murmur was audible, but with- 
out any interference it gradually diminished and disappeared entirely 
at the end of several weeks 

A transient type of objective aural noises may be an accompani- 
ment of an abscess of the middle ear, as was shown m the case of the 
hypertensive patient of Bredlau’s The bruit lasted only one week and 
was attiibuted by Bredlau to the pulsations of the internal carotid 
artery 

In pregnancy and during the menopause there are other examples of 
spontaneous recoveries Iglauer reported the onset of a bruit during 
the secOiid month of pregnancy which disappeared in the seventh month, 
while the murmur heard by Moore began m the seventh month and 
■vanished when the uterus was emptied These observers assumed that 
the cause was some circulatory distuibance An endocrine abnormality 
was considered present m anothei patient of Iglauer’s, who had audible 
tinnitus during the menopause 

It might be added that e\en extracranial arteriovenous communi- 
cations may undergo spontaneous obliteration, as was observed by Reid 
in his patient with an arteriovenous fistula of the right subclavian ves- 
sels Operation was refused, but after six months the signs of fistula 
had disappeared Reid stated that spontaneous obliteration occurs in 
SIX months if it is going to happen at all 


CHRONIC BRUIT 


Vasculd') Anomalies — Persuasive arguments have been pioposed to 
show the relationship between entotic noises and vasculai anomalies 
Iglauer stated that in view of the close proximity of the jugular fossa. 


9 Pener Bull et mem Soc de chir de Pans 25 91, 1909 , cited by Ham- 
burger ~ 

10 Bredlau, E A Objective Tinnitus Aurium, Arch Otolarvng 28 193 

(Aug) 1938 ^ ^ 

11 Iglauer, S Objective Tinnitus Aurium, Arch Otolaryng 18 145 (Aug ) 


T Tinnitus Perceivable Objectively in Pregnancj 

J A M A 54 969 (March 19) 1910 , cited by Iglauer 

13 Reid, M R Abnormal Arteriovenous Communications, Acquired and 
Congenital Treatment of Arteriovenous Communications, Arch Sure 11 237 
(Aug) 1925 
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the sigmoid gioove and the caiotid canal to the middle and the internal 
ear, it is lather remaikable that audible tinnitus of a vasculai oiigin 
IS not nioie frequently encountered Apropos of this anatomic proximity, 
lefeience may be made to Ferris Smith’s patient, who had a congenital 
arteriovenous fistula of the jugular bulb and the internal carotid artery 
At the age of 24 years this patient had a spontaneous hemorihage from 
the right ear and complained of deafness together with a pounding noise 
in the right side of the head since childhood It was not stated whether 
the bruit was objective, but clinical and roentgen examination revealed a 
total loss of the floor of the tympanum and the external auditoiy canal, 
through which could be seen a pulsating pinkish blue mass 

The patient reported on by Moos suffered from severe subjective 
tinnitus and auditory hallucinations for many years, at necropsy Moos 
found a tremendously enlarged jugular bulb, which led him to believe 
that this anomaly was sufficient to explain the severe tinnitus Bagley’s 
case study, dealing with a young woman who had a cranial bruit foi 
four years and died at the age of 20, was more convincing, necropsy 
revealed dilated venous channels, and their tributaries lay in deep depres- 
sions in the skull This picture was not unlike that recorded by Cour- 
ville in a discussion of Viole’s paper, when he referred to the autopsy 
observations associated wnth a widespiead dilatation of the duial sinuses 
in a patient who had suffered from a loud murmur ovei most of the 
cranial vault 

Clinically, there is the unique repoi t of Hoover’s patient, who had 
an audible tinnitus m the left ear which could be abolished by pressure 
over the cervical vessels Hoover decided to ligate the carotid artery, 
but to his surprise at operation compression of the artery only raised 
the pitch of the bruit while pressure on the internal jugular vein 
obliterated it Ligation of the vein was performed, and the patient has 
remained well without any untoward symptoms for the past ten years 
Hoover expressed the opinion that a unilateral bruit which can be con- 
trolled by pressure over the internal jugular vein is due to some abnor- 
mal vibration of the vein and may be controlled by ligation Iglauer 


14 Smith, F Congenital Arteriovenous Fistula in the Tympanum, Arch 
Otolaryng 10 32 (July) 1929 

15 Moos Ueber einen Fall von Erweiterung des Bulbus venae jugulans, 
Arch f Augen- u Ohrenh 4 174, 1874 , cited by Weil i 

16 Bagley, C , Jr Blood in the Cerebrospinal Fluid, Arch Surg 17 18 (July) 
1928 , cited by Iglauer 

17 Courville, in discussion on Violei® 


18 Viole, P Objective and Subjective Tinnitus of Vascular 
Laryng , Rhm & Otol Soc 41 526, 1935 

19 Hoover, W B Left Carotid Jugular Arteriovenous 
S Clin North America 9 1453, 1929 


Origin, Tr Am 
Communication, 


20 Hoover, W B Personal communication to the author 
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noted that in his 4 cases and in 4 others gathered from the literature a 
unilateial audible tinnitus could be stopped by pressure ovei the internal 
jugular vein and markedly influenced by torsion of the patient’s head about 
the vertical axis When the head was turned toward the side of the bruit 
the intensity of the noise was perceptibly deci eased, while if the head was 
turned toward the unaffected side the murmur was materially increased 
Iglauei assumed that the rotation of the head had some effect on the 
circulation m the jugular vein and bulb, since one could hardly expect 
such a torsion of the neck to produce much influence on the more rigid 
carotid aitery Like Moos, Iglauer stated the belief that if a unilateral 
bruit can be stopped by pressure on the internal jugular vein and per- 
ceptibility influenced by torsion of the neck, the lesion may be attributed 
to some anomalous condition of the venous channels on the affected side, 
and he suggested ligation of the internal jugular vein in cases in which 
the symptoms are intractable 

Intracranial Aneuiysm When there is occasion to examine a patient 
suffering from objective tinnitus aunum, so commonly associated with 
a concomitant cranial bruit, it appears that the possibility of an intra- 
cranial aneurysm is immediately considered The erroneous belief that 
such a lesion is the cause of the noise has been commented on by 
Beadles,-^ who in a study of 555 cases of proved intracranial aneurysm 
disclosed the rather staitling fact that only 2 patients had a murmur 
which could be heard during life The aneurysms in these 2 patients 
were demonstrated at necropsy as intracranial aneurysms of the vertebral 
and the internal carotid artery respectively Cushing and Bailey also 
expressed agreement as to the rant)'- of a bruit associated with this 
condition 

Extracranial Aneurysm On the other hand, extracranial aneurysms 
are not infrequently found producing objectively audible ear noises In 
the case leported by Hamburger the temporal artery was involved, and 
m Kuttner’s "" case the bruit originated in the occipital artery Both 
bruits ivere abolished by ligation of the affected vessels 

Tiauinatic Aiteiiovenous Aneurysm A well recognized cause of 
audible tinnitus aunum with an accompanying cranial murmur may 
be found in cases of arteriovenous aneurj'Sm of traumatic nature in 
which the clinical findings point towaid a communication between the 
internal carotid artery and the cavernous sinus Through the courtesy 
of the late Dr Charles F Nassau I have had the privilege of presenting 
before the Section on Otolarjmgology of the College of Physicians of 
Philadelphia a patient with such a syndiome The terrific noise began in 

21 Beadles, C F Aneurysms of the Larger Cerebral Arteries, Brain 30 285, 
1907 

22 Kuttner Zentralbl f Chir 39 1162 1912, cited by Hamburger " 



DONNELLY— OBJECTIVE TINNITUS AURIUM 


1059 


this patient’s right ear immediately aftei a fall, and although heaid best 
in the eai the bruit was audible over the entire head Two months 
later the man returned to the hospital because of an unbeai able headache 
and a progressively increasing exophthalmos Aftei ligation of the 
common carotid artery by Di Nassau the headache disappeared and the 
exophthalmos decreased The patient states, however, that the day 
following operation the bruit was heard in the othei ear and has 
lemained bilateral to the present It has a smooth, blowing quality 
unlike the rather harsh, scraping noise of the spontaneous tinnitus in the 
case to be reported presently But in the main the characteiistics aie 
similai, in that the bruit is continuous and is leenforced with each 
s}stohc conti action of the heart 

In Callander’s study-® of arteriovenous fistulas, mention is made of 
the mechanics of the muimui Bioca and Henry said they thought 
the built was caused by the vibration of the communication when its 
borders were set in motion br the continuous passage of arterial blood, 
while Burckhardt asciibed it to the clashing of the \enous and the 
arterial column of blood flowing in opposite directions 

Alter lovenous Angioma Under the broad heading of vasculai 
anomalies may be considered the angiomatous malformations which not 
uncommonly have a coexisting objective tinnitus oi cranial bruit The 
excellent monograph of Cushing and Bailey ® on blood vessel tumois of 
the biam has been a beacon of light m my study, and from their text 

1 must quote freely These vascular malformations are referred to 
as arterial or ai teriovenous angiomas and are congenital, having from the 
beginning arterial and -venous components Although these abnormal 
vessels may be present from birth, the establishment of a communication 
between the anomalous arteries and veins may not occur until adult life 
Dandy remarked that the late appearance of symptoms is one of the 
most surprising features of this lesion, m his experience 44 per cent of 
the patients did not have then first symptom until after the age of 
30 years, and in 30 per cent symptoms began after the fortieth year 

The majority of arteriovenous angiomas have been found on the sur- 
face of the brain, as shown in the figure, and appear to have a pre- 

23 Callander, C L Study of Arterio-Venous Fistula with an Analysis of 
Four Hundied and Forty-Seven Cases, Johns Hopkins Hosp Rep 19 260, 1920 

24 Broca, P Anevrysme arterio-veineux du pli du coude. Bull Soc de 
chir de Pans 4 392, 1863 , ated by Callander 23 

25 Henry, A A Considerations sur I’anevrysire arterioso-veineuv Thesis 
Pans, no 70, 1856 

26 Burckhardt, C Ueber den Varix aneurysmaticus, Arch f physiol Heilk 

2 114, 1843, cited by Callander 2 - 

27 Dandy, W E Arteriovenous Aneurysm of the Brain, Arch Surg 17 190 
(Aug ) 1928 
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dilection for the temporal lobe Then gross appearance was descubed 
by Cushing and Bailey as follows 

The central portion of the lesion is a fairly well circumscribed vascular area, 
composed of manifold, partly thinned and partly thickened vascular trunks forming 
an inextricable coil of dilated and sinuous vessels of varied caliber through which 
the arterial blood passes from enlarged enteiing arteries directly into one or more 
dilated veins of exit usually with the production of an audible bruit 

In only 1 patient of their senes of 9 presumed oi proved to have 
aneurysmal angioma did they fad to detect a cranial bruit either before 
or after operation In 1 patient the bruit (audible tinnitus aurium) 
was the initial symptom, and the lesion was found in the temporal lobe 
The same is tiue of an occasional case recorded in the liteiature, such as 
that biiefly described by Maklakow Reinhoff’s patient, a w’oman of 



Photograph of an aiteriovenous angioma exposed at operation (Courtes^ of 
Dr R A Groff, who made the photograph and gave permission for its u«e ) 


59 } eai s, had audible tinnitus aui mm, which she compared to the puffing 
of an engine, and the bruit, heard dowmvaid into the suboccipital region, 
could be obliterated by light pressure ovei the carotid arteiy It was 
noted that the noise could be made to disappear by light pressure at so 
many points that no single vessel could be held lesponsible foi the 
murmur At that tune Dandy Aentmed the opinion that the condition 
was angiomatous and involved the occipital arteries and veins The final 


28 Groff, R A Personal communication to the author 

^faWakow, A Un cas de telangiectasie du cervelet, Ann d’ocul 151 252, 
1914 , cited by Cushing and Bailey a 

30 Reinhoff, W F Jr Congenital Arterio-Venous Fistula An Embryo- 
log, cal Stud) with the Report of a Case, Johns Hopkms Hosp Bull 35 271, 1924 
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outcome is not known Recently Sears repoited the necropsy obsei- 
vations associated with a cerebral aneurysmal angioma in a man of 
44 years who had an audible cranial bruit Like Hamburger, Sears 
described the murmur as being continuous, with a systolic intensification 
Tumor of the Brain Cerebial tumors of the vascular type, such as 
meningiomas and gliomas, raiely produce an audible biuit The symp- 
toms are generally manifested m the later }ears of life, and roentgen 
evidence is usually found in the skull 

Systemic Diseases The cranial bruit associated with the systemic 
diseases, e g valvular lesions of the heart, exophthalmic goiter, aiteiio- 
sclerosis and anemia, is usually only objective, not being audible to the 
patient, as the expeiience of Hamburgei testifies In a woman of 
60 yeais suffering from exophthalmic goiter a short blowing sjstolic 
murmur could be heard throughout the head, while in a boy of 6 years 
a loud cardiac sj stolic murmur, the aftermath of rheumatic disease, was 
transmitted to the back and audible all ovei the head Neithei of these 
loud murmurs was heard by the patient 

REPORT or CASE 

At the tune studies weie conducted on this patient the subjective 
and objective bunt was confined to the left ear Two months latei, 
aftei leaving the hospital, the patient noticed in hei right ear a similai 
noise, although much less pronounced Today the murmur maj’’ be 
heaid bilateially, but faint and inconstant in the newly affected eai 

P G , a married woman aged 31 years, was first examined in July 1938 because 
of a noise in the left ear of twelve years’ duration The course of events at the 
onset IS rather vague, but she was apparently in her usual good health and had 
not been troubled with any disease of the upper respiratory tract There was no 
history of epilepsy, aural infection or a fall which might have led to some intra- 
cranial injury The noise, which she compared to the buzzing of a locust, had 
been almost constant during the year preceding her admission, and while she 
was annoyed during the day she was particularly distressed at night in tr 3 nng to 
fall asleep The pitch of the tinnitus varied, and at times the noise appeared 
to stop for a minute or two only to recur with its usual intensity The patient’s 
husband volunteered that he could hear the noise and that it was first heard by 
him after their marriage six years before, which was six years after the subjective 
symptoms were first complained of by the patient Her husband was able to 
corroborate her statement that the murmur was less audible when she was restino- 
on hei left side, as a matter of fact, he encouraged her lying m this position 
because at times he was a little disturbed by the constant noise 

On several occasions during the past two years the patient had suffered from 
a left-sided temporoparietal headache, which was often accompanied by such tender- 
ness over that area that combing her hair was painful Furthermore, during the past 

31 Sears, W G Head Noises and Cranial Bruits, Guj’s Hosp Rep 88 308, 



1062 


ARCHIVES OF OTOLARYNGOLOGY 


two years she felt a throbbing sensation in the left temporoparietal aiea, accom- 
panied by fiequent dizzy spells but no nausea The dizziness appeared to be 
precipitated by certain movements of the head, e g, those occurring when she 
stooped over or lose from a recumbent position Recently she had expeiienced 
peculiar circulatory episodes characterized by flushing of the face and coldness of 
the upper and lowei extremities With the onset of the latter symptoms the noise 
in her ear was distinctly exaggerated 

Five years before admission she completed a full term pregnancy with no par- 
ticular alteration of her symptoms, and it does not appear that the menstrual 
period bears any perceptible relation 

The first examination revealed an extiemely apprehensive patient, so appre- 
hensive that the study was necessarily hurried The nasal passages were free of 
secretions, in fact there was no evidence of nasal or sitial abnormality The 
larynx and throat were normal Both tympanic membranes were intact, and there 
was only a slight diminution of the light reflex Use of a Siegle otoscope revealed 
normal motility of the drum heads No spontaneous movement of the drum was 
noted on the left, or affected, side The hearing was within normal limits, with 
the acuity even greater m the left ear than in the right The Weber test showed 
no lateralization, and the reaction to the Rinne test was positive in both ears 
The eustachian tubes were patulous, and inflation had no effect on the tinnitus The 
bruit in the left ear was a harsh scraping noise s>nchronous with the heart beat 
and easily heard with the auscultation tube, although even more pronounced when 
the examiner placed his ear in contact with that of the patient This murmur 
was readily stopped, both to the patient and to the examiner, by light pressure 
over the cervical vessels adjacent to the anterior border of the sternocleidomastoid 
muscle 

Later examinations demonstrated that the noises were distinctly obliterated both 
subjectiv'ely and objectively by light pressure over the course of the internal jugular 
vein (It may be remarked here that the bruit is evanescent and that during the 
examination it momentarilv disappeared This spontaneous cessation, however, 
was not of sufficient duration and frequencj to interfere with the accuracv of the 
clinical tests ) Movements of the head had a perceptible influence, and when 
the head was turned completely to the left side the bruit faded avvav With 
the head turned to the light the murmur became louder both to the patient and to the 
examiner This torsion of the head on the v'ertical axis vv'as repeated on several 
examinations, and the findings, while occasionally at V'ariance, were for the most 
part consistent!)^ those just described No cervical adenopathy was noted The 
thyroid gland was of normal size, and no pulsations vv'eie discernible in the neck 

Sedatives given over a period of a few weeks were ineffectual, and on Sept 13, 
1938 the patient was admitted foi a complete study to the service of Dr George M 
Coates at the Hospital of the Universitj of Pennsylvania 

The patient showed slight secondaiy anemia, and the blood pressure was llS 
sjstolic and 80 diastolic The findings were practically the same m both arms 
Reactions to the Kolmer and the Kahn test vv'ere negative The basal metabolic 
rate was 7 There was nothing in the history or the physical examination to 
warrant an endocrine stud) No card ac murmurs or evidence of premature arterio- 
sclerosis was found 

In view of a slight ptosis of the right upper eyelid and a slightly diminished 
prominence of the right nasolabial fold, the question of involvement of cranial 
nerves was given immediate consideration Dr William Cadawalder was con- 
sulted and gave the following report “The movements of the right side of the 
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face are well performed and although not so well performed as on the left I believe 
this IS of no consequence It does not indicate a seventh nerve palsy The right 
eyeball appears more prominent tlian the left, which is probably the reason for 
the apparent ptosis of the upper lid I beliere that the right lid does not show 
a true ptosis but that the condition is a result of a mechanical difBcultj without 
im olvement of the third nerve ” 

An ophthalmic examination by Dr W E Fry revealed the muscle balance to 
be within normal limits and the visual fields full The right fissure was narrower 
than the left The pupils w'ere equal and reacted promptly to direct and indirect 
light The finger tension was normal No pulsations were noted from either 
globe The media of the right eye were clear, and the disk was well defined and 
of good color There were no changes in the macula, vessels, choroid or retina 
The findings in the left eye w’ere similar to those in the right The diagnosis 
at this time was ptosis of the right upper ejelid There was no evidence of neuritis 
or engorgement of the vessels of either ej e 

The report on an examination made three months later was as follow^s The 
right fissure w^as narrow'er than the left There was a fine rapid nystagmus on 
lateral gaze m both eyes Rotations were full to inspection The right pupil at 
times seemed larger than the left, reactions were normal in both pupils No 
diplopia was observed with light and red glass There was no evidence of 
beginning choking or neuritis No changes appeared in the macula, choroid or 
retina There w'ere no intraocular changes indicative of increased intracranial 
pressure 

After making a neurologic examination. Dr A M Ornsteen said he tnought 
that the condition proceeded from an anomalously placed artery in the middle 
ear but that the bruit was not of the aneurysmal type Results of a neurosurgical 
study by Dr Robert A Groff were negative, except that the palpebral fissure 
was seen to be narrower on the right side than on the left The motor, the 
sensory and the cerebellar system w'ere normal Dr Groff obserc ed that the bruit 
was audible m the left temporoparietal area and the right parietal area and agreed 
with me that the murmur could be stopped by light pressure ovei the internal 
jugular vein He compared the objective tinnitus to the noise produced by the 
grating of teeth and concurred with Dr Ornsteen that the bruit w'as unlike that 
heard in association with an aneurysm 

My co-workers and I w'ere particularly concerned wuth a roentgen examination 
of the skull m the regions of the jugular fossa, the sigmoid groove and the carotid 
canal, because it was thought that some anomaly of the large cranial vessels might 
be demonstrated Several efforts by Dr E P Pendergrass and Dr George W 
Chamberlain failed to show ary anatomic abnormality or evidence of intracranial 
mass lesion The study also revealed no evidence of increased vasculantj of 
the skull 

With the general study completed, our efforts were centered more on the 
examination of the ear Dr Julius Winston reported that the vestibular mechanisms 
functioned within normal limits An audiometnc test pointed toward a slight 
impairment of hearing, 17 per cent, m the left ear and 19 per cent m the right 
With the audiometer it was possible to match the pitch of the tinnitus at approxi- 
mately 128 double vibrations per second On several subsequent examinations it 
was noted that the bruit could be easily heard m the left temporoparietal and the 
left mastoid area and that occasionally it was even radiated to the right temporo- 
parietal area 
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Comment — A lesume of the factors which influenced the tinnitus in 
the left ear is as follows 

1 The most striking clinical demonstration was the immediate 
cessation of the noise both subjectively and objectively when light pres- 
suie was applied to the internal jugular vein 

2 Certain rotaiy movements of the head definitely altered the bruit 

3 Exercise immediately exaggerated the rate and intensity of the 
mm mill both to the patient and to the examinei 

4 Change of posture from a sitting to a reclining position increased 
intensity both subjectively and objectively 

5 Closure of the auditory canal magnified immediately the noise 
heard by the patient 

6 On deep inspiration the biuit was more audible objectively 

7 The use of drugs which Dr O V Batson suggested as an aid in 
corroborating the vascular origin of the tinnitus had the following 
effects When the patient inhaled ammonia fumes the blood pressure 
as well as the rate and intensity of the tinnitus increased When amyl 
niti ite was inhaled there was a momentarj' increase m the blood pressure 
and in the intensity of the biuit, but as the blood pressure dropped the 
muimur was distinctly less audible both to the patient and to the 
examiner Undei the stimulus of the ammonia gas the continuous char- 
actei of the bruit vas exaggeiated and the systolic component intensified 

COMMENT 

The mechanism in the production of this audible tinnitus is not 
knoiin, and one can only conjecture the cause It is felt, however, 
that the greater number of suggested causes, e g systemic diseases, 
tumor of the brain and intracranial or extracranial aneurj sm, have been 
ruled out The clinical findings do uariant a fuithei consideration of 
the possibility that some t) pe of vascular anomaly is present 

The conspicuous venous element of the bruit is strikingly demon- 
strated when by light pressure over the internal jugulai rein the noise 
can be immediately obliterated Furthermore, when the patient’s head 
IS tuined toward the affected ear the bruit is dampened, and if the 
head is moved m the opposite direction the murmur is increased In 
view of this demonstration Iglauer’s hypothesis seems tenable, for the 
torsion of the head on a vertical axis may be construed as having a 
perceptible influence on the circulation within the internal jugulai vein 
rather than anj effect on the more rigid caiotid artery These findings, 
m the absence of anjr recognizable intracranial disease, might lead one 
to believe with Iglauer and Hoover that in cases of a unilateral entotic 
murmur of an objective nature the pathogenesis might be explained on 
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the basis of some anomal} m the jugulai bulb or \ein and could be 
controlled b} ligation of the vein If, houever, one holds to the belief 
that the bruit arises from a puiel}^ ^enous anomaly, one ^^ould be at a 
loss to explain the pronounced s} stolic intensification , on the other hand, 
if the h3pothesis of a simple aiterial malformation is accepted, it is 
difficult to understand the demonstrable venous component 

In our quandar}' ni} associates and I, prompted by Hoo^el’s success 
in obliterating an audible bruit by ligation of the internal jugular Aein 
suggested this proceduie but did not urge it At first the patient was 
receptive, but latei she lefused operation After two months when the 
bruit became subjectneh and objectneh present in the other ear, it ^^as 
felt that the theorj of a unilateral \ enous anomah v as less tenable It 
ina} be lemarked that had surgical inter\ention been carried out, the 
operation vould haie been, to sa}^ the least, improperl}^ evaluated 
To explain the existence of objectire tinnitus aurium, I am calling 
attention to the possible pi esence of the unusual intracranial abnormalitj , 
arterioi enous angioma The bruit m mj patient, vhich is continuous 

and IS intensified a\ ith each sa stole ot the heart, is t} pical of the murmui 
■which Hamburger associated with arterlo^ enous angiomas and wdiich 
Sears desciibed as occurimg in his patient in whom an arterlo^ enous 
angioma was obser^ed at necrops} In Remhoft’s case, factois similar 
to those in m3 owm w ere obser^ ed , e g the bruit could be accentuated 
h\ occluding tlie auditorj canal 01 having the patient assume the 
recumbent posture Furthermore he stated that light pressure ovei the 
carotid arter3* obliterated the murmur, but it appears to me that light 
pressure would hardh’- have an3 peiceptible influence on the walls of a 
carotid arter3', especialh in a w Oman of 59 3 ears Hoo^ er w as misled in 
this direction when he thought the biuit ot Ins patient could be con- 
trolled b3 application of pressure oier the carotid arter3f, onty to leain at 
operation that it was the jugular vein that was being compressed It 
is not unlikeh theiefore that in Reinhoft’s case, for wdnch Dandj 
Aentuied the diagnosis of an arterio\ enous angioma, the bunt w^as 
obliterated pressure 01 er the i enous structures, as in m3 case, lathei 
than o\er the more rigid carotid arter^ 

An mtiacianial bruit has been an outstanding feature m 8 out of 9 
cases repoi ted b3 Cushing and Baile3 , m wdnch a presumptn e or pi oved 
diagnosis ot arterial angioma was made and it must be concluded from 
their studies that when the bruit is coupled wuth signs of increased 
extracranial A’ascularit3" the combination of symptoms is o\ erwdielnnngh 
in fa\ or of an arteriOA enous angioma While m3 associates and I ha\ e 
been unable to find eudence of extracranial circulaton disturbance, it 
is pertinent that our patient has s>mptoms distinctly referable to her 
scalp and frequentl3 is troubled wuth a tenderness that at tunes makes 
It painful to comb her hair In this temporoparietal area she experiences 
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the thiobbing sensations, and it is here that the bruit may be so easily 
heaid The symptoms and clinical findings point towaid a vasculai 
lesion in the region of the temporal lobe 

Some authors, e g Eimer and Mehlhose,^- have said that they regard 
epileptifoim seizures as one of the essential manifestations of a cerebral 
angioma, but our patient, as well as 4 of the 9 patients reported on by 
Cushing and Bailey, has been exempted from epileptiform attacks The 
patient I have reported on levealed no signs of increased intracranial 
tension, and the lesults of the roentgen examination were negative 
These findings are not surprising, for m 2 of Dandy’s patients with 
a localized erosion of the mnei table of the skull, shown at opeiation, 
the loentgen examination failed to disclose the lesion, and of his series 
of 8 patients in only 2 weie changes in the eyegrounds levealed 

SUMMARV 

The case of a patient with objective tinnitus aurium of the vascular 
type presumablj' arising from an arteriovenous angioma is presented 
The different causes of objective tinnitus aurium are discussed 
Brief mention is made of the various forms of tieatment 
In cases of chronic tinnitus auiium, auscultation might re\eal more 
instances of objective tinnitus 

32 Elmer, K , and lilehlhose, K Das khnisiche Bild des zerebralen Angioma 
racemosum artenale, Munchen med Wchnsclir 74 836, 1927, cited by Cushing 
and Bailey * 



ANGIONEUROTIC EDEMA OF THE LARYNX DUE 
TO SENSITIVITY TO CHICLE 


REPORT or A CASE 
DAVID I FRANK, MD 

NEW YORK 

Angioneurotic edema has been described by Jackson ^ as a disease 
characterized b) transient circumscribed edematous s^\ elhngs on mucosal 
or epidermal surfaces or on both The larynx alone ma}'^ be involved, 
but more commonly there are associated lesions in the gastrointestinal 
tract, esophagus, mouth, tongue, phar)mx, lips, eyelids, skin or genitalia 
There are many causes of edema of the laiynx, for example, acute 
infections of the phar5mx and the larynx, disorders following ingestion 
of hot liquids oi foods , inhalation of pow erful chemicals , nephritic and 
cardiac conditions , prolonged use of iodides , foi eign bodies in the piri- 
foim sinuses, bronchi or upper part of the esophagus tuberculosis, 
s}philis, leprosy and neoplasms of the larynx, and wmunds of the laiynx 
The distinction between the angioneurotic type of laryngeal edema and 
the conditions just named presents little difficult) The t}pical picture of 
angioneuiotic laryngeal edema is that of a patient suddenly seized with 
a tickling cough, a lumpy feeling in the tin oat, difficulty m sw^allowing 
and d)spnea of varying degrees, wuth or wuthout hoarseness, together 
w ith angioneurotic manifestations in other regions, such as the skin, nose 
and eyes and possibly the gastrointestinal tract A family history of 
similai or other manifestations of allergy is frequently present Osier " 
reported the occurrence of angioneurotic edema throughout five genera- 
tions in one family Even in the absence of such a history or of associated 
findings such as those mentioned, acute edema of sudden onset accom- 
panied by the symptoms described is usually of the angioneuiotic type 
The edema, as observed m mirror larvngoscopic examination, differs from 
the inflammatory and nephritic edema, wdiich coiwey an impression of 
watery softness like that of an edematous polyp Angioneurotic edema 
does not look as if a puncture w'ould liberate w'ater , it appeal s firmer 

1 Jackson, C, and Coates, G M The Nose, Throat and Ear and Their 
Diseases, Philadelphia, W B Saunders Company, 1929, p 833 

2 Osier, W Hereditary Angioneurotic Edema, Am J M Sc 95 362, 1888 


1067 



1068 


ARCHIVES OF OTOLARYNGOLOGY 


Alleigy IS not always lesponsible foi angioneurotic edema whether 
in the larynx oi elsewheie Fink and Gay,® in a critical review of 170 
cases of urticaria and angioneurotic edema, divided the patients into the 
folloiving five gioups on the basis of etiologic factois (1) those with 
urticaria associated with foci of infection, 30 per cent, (2) the allergic 
gioup, 22 per cent, (3) the psychogenic gioup, 18 per cent, (4) the 
endocrine group, 5 per cent, and (5) those whose condition was of 
undetermined cause, 25 per cent 

They found that in the allergic group avoidance of the specific 
oftender lelieved all the patients of their symptoms Of those patients 
with foci of infection, they reported that, aftei the removal of foci, 74 
per cent weie free of symptoms Those in the endocrine and psycho- 
genic gioups weie little relieved aftei institution of endocrine oi psychic 
therapy 

Angioneui otic edema when it affects the laivnx becomes a serious 
condition The dyspnea with impending asph 3 'xia that occuis when the 
edema is pronounced demands careful w'atching and preparation for a 
tiacheotomy If the glottic space is greatly nan owed and if local meas- 
ures have failed, hospitalization is imperative, so that the larjmgologist 
can proceed w^ith a tiacheotomy within a few minutes should he find it 
necessaij' Jackson has repeatedly preached early tiacheotomies He 
has published statistics that show' that 33 pei cent of the patients wdio 
have died fiom angioneurotic edema of the laiynx have died because of 
the want of piompt tracheotom)' 

REPORT or A CASE 

A man aged 22 jears was brought to my office on Sept 13, 1939 by a fellow 
workei The follow'ing history was elicited About 1 o’clock of that day, while 
engaged at his usual duties as a package-wrapping clerk m a department store, 
he was offered by a customer a piece of chewing gum which he accepted and 
began to chew Five minutes later he had a lumpy choking feeling in Ins throat 
together with a sensation of dryness and nausea which prompted him to expel 
the gum immediately He then went to lunch despite the discomfort, and while 
waiting for a sandwich and coffee he felt his face becoming warm and his e 3 'es 
beginning to tear His face and extremities began to swell, and he felt itchj' 
He managed to eat the sandwich, although he experienced moderate difficult}' 
in swallowing The choking sensation in his throat became more annoying, and 
he also began to have much watery nasal discharge associated with sneezing 
He left the restaurant and reported his discomfort to his employer, wdio directed 
him to my office, where he arrived at 2 p m , being transported by cab He was 
nauseated on arrival and soon vomited He felt faint and had to be revived 
W'hile sitting in the treatment chair 


3 Fink, A , and Gay, L Critical Review of One Hundred and Seventy 
Cases of Urticaria and Angioneurotic Edema Followed for a Period of From 
Two to Ten Years, J Allergy 5 615, 1934 



FRANK— ANGIONEUROTIC EDEMA OF LARYNX 


1069 


Examination on Admission — There was unquestionable evidence of a consti- 
tutional allergic reaction as manifested by generalized giant urticaria, suftusion 
of the conjunctiva with lacrimation, coryza, syncope and romiting Intranasal 
examination revealed the typical allergic, waterlogged, turgescent mucous mem- 
brane of the turbinates and the septum, with much watery secretion in both nasal 
chambers The larynx presented on mirror examination a moderate to marked 
edema of both arj'tenoids and aryepiglottic folds as well as slight edema of the 
epiglottis The anterior half of each true cord was seen but was not in\ohed 
The glottic space W'as definitely narrow'ed, but not sufficiently to cause any d} spnea 

Tieatmcnt and Coiiise — The patient was given 10 minims (0 61 cc ) of solution 
of epinephrine hydi ochloride subcutaneously, which noticeably relieved him of the 
generalized edema and urticaria w'lthin ten minutes after injection He manifested 
a sensitivity to epinephrine by reacting with generalized tremors and tachycardia, a 
reaction wffiich w'as controlled by hypodermic injection of % gram (0 01 Gm ) of 
morphine sulfate He w'as then put to bed and observed until 4 30 p m Being 
concerned particularly with the laryngeal edema, I examined the larynx at fifteen 
minute inter\als and w'as able to observe a progressive diminution in the edema 
Examination of the larj nx at 3 p m , one hour after the initial examination, 
revealed an entirely normal larynx I permitted the patient to leave for home 
at 4 30 p m , at w'hich time examination showed little evidence of the generalized 
edema and giant urticaria The conjunctival suffusion persisted, as did the nasal 
edema The patient was given capsules of ephednne and amytal and w'as directed 
to take a capsule e\ery three hours until bedtime 

He returned the next day at noon, w'hen recovery was complete A further 
history was then obtained, and he W'as subjected to a thorough allergic woik-up 
Results of examination and of questioning follow' 

Past History — The patient did not recall e\er having had any preMOUs attacks 
of urticaria For the past six or seven summers he had had attacks w'hich he 
termed "prickly heat rashes ” He catches colds frequently, sneezes occasionally 
and has frequent supraorbital headaches He has observed that chewing gum 
induces a dry feeling m his mouth, with marked nausea and a desire to lomit 
On that account, he rarely indulges in chewing gum, only on the insistence of 
the customer did he do so on this occasion He has experienced a similar dis- 
agreeable sensation when eating apples or pears, but it has not been as pronounced 
His tonsils were remo^ed during childhood There is no evidence of allergy' 
in his immediate familv, although there is a possibility of asthma in a first cousin 
Examination of Ears, Nose and Throat The nasal septum was deviated to 
the right, and there was obstruction to ventilation and drainage kloderate 
hypertrophy of all turbinate bones was noted The mucous membrane was 
diffusely red There was no evidence of the turgescence of the mucous membrane 
seen in allergy Mucopus (1 plus) was present on both floors and in the middle 
meatus on the left side The tonsils had been removed The pharynx was red 
and granular, and there was mucopus (1 plus) postnasally Transillumination of 
the sinuses revealed dulness of both antrums Roentgen examination showed 
clouding of both antrums and of both frontal sinuses The larynx w'as normal 
There was moderate retraction of both ear drums 

Intradermal Tests There were marked reactions to the following inhalants 
and foods orris, tobacco, bakery sweeps, dust, various trees, plantain, rice, pork, 
chocolate, corn, orange, apple, pear and coconut 

I obtained some chicle extract from Dr A I Kleinman, of Brooklyn, who 
had reported 2 cases of sensitivity to chicle in the Journal of the American Jledical 
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AssaciatioiiF which, it appears, are the only cases of chicle allergy so far 
reported in the literature The concentration of the extract wSs 0 015 mg of 
nitrogen per cubic centimeter of extract, and from this dilutions of 0 0015 mg 
and 0 00015 mg were made Intradermal tests with the strongest dilutions elicited 
a local reaction with pseudopods which almost covered the entire tested surface of 
the arm About five minutes after the introduction of the extract, the patient 
became restless and felt itchy, his eyes became red and his nose was stuffed 
I gave him 8 minims (0 49 cc ) of solution of epinephrine hydrochloride and 
applied tourniquets above and below the tested site to prevent further absorption 
and more pronounced constitutional symptoms Tests with the weaker solutions 
gave marked local reactions but no constitutional symptoms 

Serum of the patient was then prepared for the passive transfer test, and 5 
noimal subjects were used All of these persons received intradermal tests with 
chicle extract, and all failed to give a positive cutaneous reaction One of the 
5 gaie a definite positive reaction to the transfer test on the area of sensitized skin 
with the 0 015 mg extract The others failed to gne a positive reaction to the 
transfer test 

I had been eager to observe the reaction of my patient bj having him chew 
gum again (clinical trial), but he refused, declaring that he had divorced himself 
from chewing gum forever 

To eliminate the possibility that ingredients other than chicle might have been 
responsible for the allergic reaction, I wrote to the manufacturers, requesting the 
contents of the gum used bv my patient They informed me that the chewing 
gum contains the following ingredients chicle gum base, sugar, corn syrup, 
sweetened condensed milk, molasses, corn starch and a flavor of clove oil and cin- 
namon oil Intradeimal tests with corn produced a marked positive reaction, 
but the ingestion of corn caused no untoward symptoms Milk gave neither a 
cutaneous nor a clinical reaction Ingestion of all the other constituents failed 
to produce any reaction 

SUMMARY 

An unusual case of angioneurotic edema due to sensitivity to chicle 
IS repoited The past history of nausea, dryness and vomiting when 
chewing gum, the present history of edema of the laiynx together with 
other manifestations of an allergic response , the strongly positive 
cutaneous reaction to chicle extract, wuth mild constitutional symptoms , 
the positive reaction to the passive transfer test, and the elimination of 
the other constituents of chewing gum, allow for little doubt that chicle 
was the offendei 

Onl)’’ 2 othei cases of sensitivity to chicle hav^e previousty been 
repoited in the literature and in neithei one was theie laiyngeal edema 

78 Irving Place 

4 Kleinman, A I Allergy to Chicle Preliminary Report, TAMA 
104 455 (Feb 9) 1935 



Case Reports 


RECENT EXPERIENCES WITH OPERATION ON THE 

FACIAL NERVE 

Robfrt C Martin, M D , San Francisco 

In 1929 a facial nei\e -which had been seveied dining a mastoi- 
dectomy was repaired by end to end anastomosis, with a good result 
This pioceduie was reported in 1931 ^ In January 1940, the patient 
had good tone in the facial muscles and emotional control had improved 
so that the facial movements weie only slightly weakened on the affected 
side The frontalis muscle, however, was still inactive 

Since this first operation, 15 moie patients with facial paralysis 
have been operated on, with 1 failure From the cases of these 15 
patients, 4 cases are chosen for presentation here as illustrative of 
various points 

REPORT or CASES 

The first case is of particular interest because t-v\m grafts, laid side 
by side, were used 

Case 1 — R W , a boy 18 months old, had had two simple mastoidectomies 
During the performance of the second, on July 10, 1939, the neive was injured, 
and the child awakened with a typical complete paralysis of the left facial nerve 
On Aug 3, 1939, the mastoid cavity, which still discharged, was reopened and 
entirely cleaned out, particularly the periantral region The ossicles and drum 
were left in situ, as in a modified radical operation The nerve was found to have 
been almost completely severed in its vertical portion, but a neuroma had not had 
time to form, indeed some fragments of the nerve were still present It was 
impossible, however, to distinguish granulation tissue from nerve fibers , so the entire 
damaged area was excised and a graft from the sural nerve, about 1 5 cm long, 
was inseited and sutured As an afterthought, and because the first graft seemed 
smaller than the trunk of the nerve, a second segment was carefully laid in, 
parallel to and touching the sutured graft 

The patient was dismissed from the hospital on August 23, with the left eye 
wide open and the left angle of the mouth drooping badly By September 9 the 
corner of the mouth twitched and he pursed his lips with but slight deformity on 
the affected side By September 29 the tone had so far returned to the lower 
branch that all drooling had ceased On October 7 the left eye was noted to wink 
synchronously with the right, and by November 16 facial symmetry was restored 
when the face was in repose, though deformity was evident when the child cried 

From the Department of Surgery, Division of Otorhinolaryngology, University 
of California Medical School and the Children’s Hospital 

Read at the meeting of the Western Section of the American Laryngological, 
Rhmological and Otological Society, Los Angeles, Jan 26, 1940 

1 Martin, R C Intratemporal Suture of the Facial Nerve, Arch Otolarvn<T 
13 259 (Feb ) 1931 
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This patient showed the most rapid retiiiii of tone and motion of 
all the patients in the series After completion of tieatment in this case, 
my attention was diawn to Bunnell’s woik,- m which he advocated the 
use of cable grafts On the basis of expeiiments done on cats he 
show'ed that a thick single graft undergoes necrosis, and he therefore 
advocated the use of cable grafts Case 1 indicates that theie is more 
tissue left in multiple small grafts than in one large one The patient’s 
age IS another factoi which might explain the extieme rapidity of return 
in this case He was the youngest patient m the series, and, as is 
generally recognized, repair in youth is inuch more rapid than it is latei 
In case 2 end to end approximation and sutuie w^ere obtained, only 
the second case in which this was accomplished 

Case 2 — N R , a girl 6 years of age, received a deep laceration posterior to 
the right ear, just below the mastoid process, together with injury to the nerve, 
as the result of an automobile accident on Feb 22, 1938 

At operation, on May 2, 1938, the facial nerve was dissected from the surround- 
ing bone as far as the stjlomastoid foramen Just below the loiamen the nerve 
trunk terminated m dense scar tissue at the point of laceiation The nerve was 
fieed, but the distal end was difficult to find, and it was necessary to go forward 
toward the parotid gland, pick up the fibers and work backward until the gap 
w'as found The scar tissue between the proximal and the distal segment was 
excised, with a sharp cataract knife The ends of the nerve had not been damaged 
and were brought together without difficulty by two fine arterial silk sutures The 
wound was closed superficially with sutures of silkworm gut 

On Aug 1, 1938 a return of tone, with lessened sagging on the right side, was 
noted The child was not seen again until April 1939, when she could close 
the eje and move the right side of the face well except the frontalis muscle In 
October 1939 this muscle was found to be reacting slightly 

It IS of interest to note that this is the only case in the series in 
which the frontalis muscle has resumed its function This may be 
accounted for by the end to end anastomosis and the early operation 
The third case is of interest because of the bizarie manner in which 
the injury occurred and the fact that it probably obhteiated the jugulai 
vein neai the bulb 

Case 3— G B, a man 60 years ot age, was injured on May 28, 1938, with a 
22 caliber bullet fired at the base of the skull The bullet skidded around the 
occipital bone and buried itself just m front of the mastoid process The patient 
presented himself in July 1938 with complete paralysis of the right facial nerve 
The scar of entry of the bullet was visible, and the bullet showed i>lainly on the 
roentgenogram 

Operation was performed on July 13, 1938 When the mastoid process was 
exposed, the bone under the periosteum looked dark and the cells were seen to be 
filled with old blood and pigment The cells were removed, and the tip of the 
mastoid process was found to have been fractured by the bullet The facial nerve 
was exposed along the facial canal From the stylomastoid foramen to near 

2 Bunnell, S , and Boyes, J H Nerve Grafts, Am J Surg 44 64 (April) 

1939 
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the horizontal canal the ner\e was dark Several fragments of lead were removed 
from the nerve at a point just below the emergence of the chorda tvmpam About 
2 cm of fibrous nerv^e tissue was removed, part of this being the low vertical 
portion of the nerve and part ot it the portion lying m the soft tissue in the for- 
ward course of the nerve toward the parotid gland Except for discoloration, the 
nerve appeared to be normal below and above the segment removed The bullet 
was found medial and slightly anterior to the foramen, being m or near the 
jugular bulb It was worked loose and removed, but the expected gush of blood 
did not follow, although the bullet must have penetrated the region of the bulb 
A suitable segment from the right saphenous nerve was removed and sutured into 
position with fine arterial silk The wound was closed with catgut sutures and 
the skin with clips 

Three weeks after operation the patient returned to his home in Oregon and 
was not seen until May 12, 1939 At that time he was able to close the right eve 
and to move the right corner of the mouth The muscle tone was good In a letter 
dated December 5, 1939 this patient wrote, “My eve and ears have both been 
improved considerably since spring My face to all appearances is normal There 
IS still a stiffness of the muscle of my face” 

I was unable to obtain satisfactorj photographs for demonstration, 
as the patient did not remain in San Francisco long enough in May and 
the snapshots he sent were useless for repioduction 

In case 4 repair was accomplished on the eighth day aftei injtu} 

Case 4 — J , a boy 2 jears of age, was injured during a simple mastoidectomv 
on March 5, 1937 

Repair was done on March 13 The wound was revised at this operation, and 
all drainage promptly ceased It was found that the nerve had been injured in its 
vertical portion just below the horizontal canal It was therefore necessary to free 
the nerve in its canal below the horizontal portion, the drum and ossicles being 
gentlv moved forward while this was accomplished About 1 cm of nerve was 
resected, and a graft from the sural nerve was inseited and sutured with arterial 
silk 

On April 21 the muscle tone had improved Bj June 2 the bo> could close 
the right eve, and bv July 28 the face was perfect!} svmmetric in repose and there 
was a mere suggestion of return of function in the frontalis muscle, so slight as to 
be barely perceptible 

Apparently no more necrosis occurred in this giaft than might be 
expected in an uninfected wound 

COMMENT 

It has been my contention previousl} that operation should be 
delayed until the field is entirely healed and free from infection I am 
still inclined to this opinion, although in 2 of the 4 cases presented 
(cases 1 and 4) the operation w^as performed while discharge was still 
present m the middle ear In neither case was more difficulty encoun- 
tered than in the presence of a clean field In both the results weie 
good 
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In all cases in which operation is performed on the facial nerve the 
postoperative procedure is to mop out any serum which may appeal 
on the external surface of the amide This is done gently, and the 
canal is never entered Protective dressings are not used over the giaft 
01 sutuie line, nor is the wound or the graft inspected after opeiation 
Stiong chemicals, of course, should not be used I have had no experi- 
ence in laying the grafts m position, but have always sutured them 
as accurately as possible This, perhaps, accounts for the fact that I 
do not feel it necessary to have piotective covering over the graft and 
the adjacent nerve 

The question arises as to what loss of hearing may be expected, 
since some distuibance of the drum and ossicles is inevitable In all 
those patients for whom it was necessary to dissect some of the horizontal 
portion of the nerve there has been a slight loss as measured by the 
audiogram, but it has not been so maiked as was anticipated In this 
connection, too, an interesting fact was noted during the convalescence 
of the patient with the gunshot wound (case 3) He complained that 
his hearing seemed dull but that loud noises bothered him, a finding 
indicative of injury to the stapedial nerve The complaint lasted about 
two months and then disappeared The same thing occurred m a patient 
on whom I operated early this month Regeneration of the stapedial 
nerve is the only explanation which occurs to me This seems to confirm 
experimental work on the function of the stapedius muscle 

All of our cases demonstrate that the return of function after the 
repair of a damaged facial nerve is not perfect, because associated move- 
ments occur and because in almost all instances the frontalis muscle 
fails to act Recently Fowler ® summed up the knowledge of abnormal 
movements following injury to the facial nerve He noted that m all 
cases of severe injury to the facial nerve, associated movements of 
various parts of the face occur after recovery He also mentioned the 
ticlike movements which occur m patients with healed facial palsy of 
traumatic origin if they blink their eyes frequently or have mobile faces 
He said further that these phenomena are caused by splitting of axons 
in the neuroma so that one axon enervates several parts of the face 
There may be some question as to whether this explanation is correct, 
but it IS the most plausible advanced so far I have had only 2 patients 
m whom the ticlike movements were troublesome or even apparent 
Both of these were children, 1 of whom had an early repair (eight days 
after injury) and the other a late one In the first mentioned the 
severed ends of the nerve were placed in apposition The tic was severe 
for two years, but when this child was seen on Jan 5, 1940 it had 
completely disappeared The operation was performed early in 1936 
The patient with the late repair (one year after injury) had a decom- 
pression of the nerve Troublesome tics of the muscles about the mouth 
and cheek occurred After two and one-half years they are diminishing 
111 frequency and intensit} These 2 cases suggest that the tics may all 
disappear in time 

3 Fowler, E P Abnormal Movements Following Injury to the Facial 
Nerre, JAMA 113 1003 (Sept 9) 1939 
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SUMMARY AND CONCLUSION 

1 Despite the fact that return ot function is not perfect, as desciibed 
in the case repoits, the improvement m the appearance of the patient, 
particularly when the face is in lepose, is so marked that the operation 
IS worth while 

2 In intelligent patients who are old enough to cooperate, I have 
been able by means of long piactice to restore paitial emotional contiol 
of acts such as smiling 

3 The only leturn of function of the frontalis muscle occuiied m 
a patient who had an end to end suture of the nerve without an inter- 
vening graft 

4 It is probable that the facial tics which may follow tiauma to the 
facial nerve will disappear after a few yeais 

Dr Howard A Brown, of the Department of Surgery, assisted in the handling 
of a number of these patients 



ANGIOENDOTHELIOMA OF THE NASOPHARYNX 


W D Farmer, M D , Durham, N C 

An angioeiidotlielioma is an angiomatous tumoi composed of blood 
vessels in early stages of formation and possessing Ion giade malig- 
nancy ^ Golgi IS Cl edited as being the first to use the term endothelioma, 
in 1869 and Maurer- in 1879 desciibed 2 cases of slowl} growing 
malignant tumors composed of mgiowtb from endothelial lining of blood 
vessels, which he called angiosarcoma Fianke^ a }eai latei desciibed 
a tumoi of tissue and blood spaces lined n jth endothelial cells, which he 
piefeiied to call endothelioma rather than saicoma Boist^ stated that 
angioendothehoma is clinically lathei benign, although it does cause 
local destruction of tissue and lecuis when lemored According to 
Geschickter and Keasbey,^ when active piohfeiation occuis in capillar) 
angiomas in which masses of endothelial cells aie seen about the vasculai 
channels, a subvariety of these tumoi s, angioblastic hemangioma, is 
cieated They aie sometimes called hemangioendothelioma and are 
difficult at times to distinguish microscopically fiom saicoma 

Angiomatous tumors are frequently found, but only a small pei- 
centage of these can be classified as angioendothehomas In an anal) sis 
of 200 cases of neoplasms of the blood-1) mph-rasculai system Pulford 
found only 9 cases, or 4 5 per cent Angioendothehoma of the naso- 
phaiynx is rather unusual Salingei and Peailman,' in a study of 24 
cases of tumor of the epipharynx, lepoited 1 case ot endothelioma, in 
which the cells weie arianged in clusteis and channels surrounding 
small blood spaces , in some areas they pi ohferated, obliterating the 
lumen Crowe and Baylor® leported ca^es ot angiosaicoma of the 

From the Department of Otolaijmgology, Duke University Hospital and 
Medical School 

1 Bell, E T Textbook of Pathology, ed 3, Philadelphia, Lea &. Febiger, 
1938, p 283 

2 Maurer, F Ein Beitrag zur Kenntnis der Angiosarcome, Virchows A.rcb 
f path A.nat 77 346, 1879 

3 Franke, F Endothelioma intra\ asculare hyalogenes dei Submaxillargegend 
Virchows Arch f path Anat 121 465, 1890 

4 Borst, AI , in Asphoff, L Pathologische Anatomic, ed 7, Jena, Gustar 
Fischer, 1928, vol 1, p 753 

5 Geschickter, C F, and Keasbe\, L E Tumor of Blood Vessels, Am J 
Cancer 23 568 (Feb ) 1935 

6 Pulford, D S Neoplasms of the Blood-Lymph-Vasculai S^stem, with 
Special Reference to Endotheliomas, Ann Surg 82 710 (Nov ) 1925 

7 Salinger, S, and Pearlman, S T Malignant Tumors of the Fpiphar\nx, 
Arch Otolaryng 23 149 (Feb ) 1936 

8 Crowe, S J , and Baylor, J W Benign and IMalignant Nasal Growths, 
Arch Surg 6 429 (March) 1923 
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nasopharynx but none of angioendothelioina Othei forms of angiom- 
atous tumors, such as cavernous angiomas and angiofibiomas are more 
commonly found in this ai ea 

Pulford® expressed the opinion that angioendothelioina lepiesents 
the intermediate stage betw^een the stiictly benign angioma and the 
malignant endothelioma The chaiacteiistic pathologic pictuie of angio- 



Fig 1 —Low power photomicrograph showing the general structure of the 
tumor, with a large number of blood sinuses 


endothelioma is recognized as essentially that of blood spaces and ves- 
sels in which endothelial cells tend to glow into the sinuses as small 
buds The tumor, although relatively benign, tends to recur when 
removed, is mildly invasive and shows occasional mitotic figuies Theie 
are lately any distant metastases Excellent i espouse of angioendo- 
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thelioma to roentgen and to ladmm iriadiation is recorded When 
possible, local excision should be earned out and followed by irradiation ° 
The growth in the case reported here presented the characteristics of 
angioendothelioma in that it i ecurred after removal, was locally invasive 
and destructive of soft and bony tissue and showed the typical histologic 
picture The case is unusual owing to the location of the lesion 



Fig 2 — High power photomicrograph of a portion of the section shown in 
figure 1, showing endothelial lining of the blood sinuses 


9 (g) Swelter, S E , and Winer, L H Hemangio-Endothehoma, Arch 
Dermat & Svph 34 997 (Dec ) 1936 (b) Rice, C O Hemangio-Endothehoma 

of the Thyroid Gland, Am J Cancer (supp ) 15 2301 (July) 1931 (c) Dewitt, 

C H Hemangio-Endothehoma A Case, Radiology 23 335 (Sept ) 1934 
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REPORT or A CASE 

E M , a 27 year old white housewife, entered the hospital on Jan 2, 1933, 
complaining of a growth in the throat About a year before, she had noticed that 
there was difficulty in breathing through the nose and that her speech was affected 
The symptoms grew worse until she was barely able to breathe through the mouth, 
on account of the size of the growth in the nasopharynx, which pushed the soft 



Fig 3 —High power photomicrograph showing giant cells of the tumoi 


palate forward She consulted a physician, who removed the growth, and for a 
few months she was able to breathe well again Because of recurrence of the 
growth, she was referred to Duke University hospital for treatment The growth 
produced the same symptoms as before In addition, there had been sjmptoms of 
fulness in the ears for the past year 

The past history showed that four jears previously theie had been an attack 
of pain and stiffness m the neck, which soon involved the other joints of the 
body Subsequentb a mass the size of an egg appeared in the back of the neck 
nhich suppurated and was surgicalK drained Two vears previously tonsillectomv 
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had been pei formed, with local anesthesia Lymph nodes of the neck became 
enlarged and tendei after the operation, but the swelling soon subsided 
The marital and the family history were entirely irrelevant 
LrMmnation — Physical examination revealed a thin, poorly nourished and under- 
developed woman, who breathed entirely through the mouth Ihere was a “nasal" 
quality to the \oice The cervical lymph nodes were greatly enlarged but not 
especially tender There weie considerable stiffness and discomfoit on passive 
motion of the cerrica! portion of the spine The nose was filled with mucopurulent 
discharge, and after this was removed bv suction a tumor mass was seen projecting 
into both nares posteriorly The nasopharvnx also ^^as completely filled ^^lth the 
mass Examination of the pharvnx showed the soft palate bulging forward, because 



Fig 4 — Lateral loentgeuogram showing partial destruction of the body of the 
second cervical vertebra, as well as anterior collapse and kvphosis 

of a chocolate-colored mass, firm and rubbery, which projected about 1 inch 
(2 5 cm ) below the soft palate The mass was slightly movable but no pedicle 
could be demonstrated The tumor bled readilv There were a few patches of 
exudate on the surface of the mass Results of the remainder of the general 
physical examination were essentially normal 

The Wassermann reaction of the blood was normal The leukocytes numbered 
13,000, with a normal differential count The hemoglobin value was 90 pei cent 
Roentgen studies of the sinuses and chest were normal Unfortunatelj', lateral 
roentgenograms of the neck were not made at this time 

Operation — With the patient under light ether anesthesia, the tumor, which 
measured approximate^ 3 bj 4 5 bj 6 cm , w as removed by blunt dissection, mainlv 
with the finger Venous bleeding was free but readily controlled during the opera- 
tion The tumor was the shape of a dumbbell, about half of the mass being beneath 
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the mucosa The removal of the tumor left a crater-hke defect, m the floor of which 
the anteiior cervical vertebrae were palpated and found to be roughened and 
eroded The pathologic studies of the tumor are reported a little later in this paper 
Course — The postoperative course was complicated by a rather se^ere fuso- 
spiiochetal infection of the wound, which cleared up under aisenical therap} and 
local treatment 

After the patient’s recovery from the operation, roentgen and radium therapy 
were applied to the nasopharjirv Postoperatively she had considerable earache, 
w'hich w'as entirely referred However, a bilateral mastoid operation was done 
the day followung discharge from our hospital 

Since operation the pat’ent has been follow'ed at intervals, and there has been 
no evidence of recurrence of the tumor There is considerable scaning of the 
pharyiT^ and nasopharvnx A roentgenogram of the cervical part of the spine 
taken five months after operation showed some destruction of the body of the 
second cervical vertebra, together w'lth collapse and impingement of the spinous 
process on that of the third (fig 4) The latest roentgenogram, how'eier, showed 
some regeneration of the bone in the region of the first and second cervical 
\ertebra At present the patient is enjoying good health, her onl> complaints 
being stiffness of the neck and occasional pain on turning her head At no time 
has she shown evidence of pulmonary tuberculosis 

Pathologic Studies — Gross The specimen consisted of seieral parts, the largest 
of which measured 4 by 2 5 cm There were several smaller fragments The 
characteristic type of tissue making up this tumor was dark reddish, somewhat 
soft, rubbery and gelatin-like The tissue was friable and did not appear vascular 
Little or no blood could be expressed from the tumor on pressure The laigest 
piece of tumor was co\ered on the outside by a rough w'hite capsule of fairly tough, 
dense fibrous tissue 

Microscopic Numeious blocks made from this tumoi all presented the same 
characteristic picture The capsule that w'as apparently covering the entire tumor 
was composed of a thick, rathei vascular connective tissue The tumoi proper 
was made up of a hyaline vasculai structure of large blood sinuses lined with a 
single layer of endothelial cells supported bj scanty stroma (fig 2) The sinuses 
in the section were filled wnth blood (fig 1) There was a marked tendency for 
the cells to grow into the sinus as small buds, forming multinucleated giant cells 
still attached to the wall (fig 3) The nuclei making up these giant cells were 
distinctly endothelial in origin The cells Avere uniform, having reticulated nuclei 
and a pinkish granular cjtoplasm The most striking feature in the sections was 
the large number of giant cells There were few, if any, mitotic figures 

COMMENT 

The lesion in the case reported appears to fit into the class of angio- 
endothehoma The microscopic sections showed the characteristic 
pathologic pictme of proliferation of endothelial cells of the blood spaces 
as buds and giant cells The lecurrence of the tumor, together with its 
tendency to invade and destioy tissue and bone, tvas characteiistic of 
this type of growth It apparently rvas of low grade malignancy, and 
there iveie no metastases After surgical remoial theie was excellent 
response to irradiation therapv 

SUMMARY 

A case of angioendotbeboma of the nasophar}nx is reported 
Photomicrographs of the tumor and a lateial i oentgenogram of the 
cerMcal vertebrae accompanj the report 



BLASTOMYCOSIS OF THE ESOPHAGUS 


Gerhard D Straus, M D , Milwaukee 
Resident Physician in Otolaryngology, Milwaukee County Hospital 

Since blastomycosis was first desciibed by Gilchrist m 1894, sev- 
eral hundred cases have been leported in the literatuie In only 3 of 
these has there been involvement of the esophagus Shepherd and 
Rhea ^ and Martin and Smith ' have reported 2 cases, respectively, in 
which esophageal lesions were demonstrated at postmortem examination 
of patients with systemic blastomycosis Vinson, Binders and Mont- 
gomeiy ^ reported a case of esophageal involvement which was noted 
chnicall}’' and pioved by the use of the esophagoscope together with 
biopsy , unfoitunately, however, the patient died one yeai later and 
autops} was not obtained 

Much confusion has existed as to the classification of the causative 
organism Most observeis have limited the term blastomycosis to the 
lesions caused by a circular, double contoured, yeastlike organism 10 
to 18 micions m diametei with a gianulai cytoplasm and characterized 
by the ability to pioduce buds m tissue and myceliums when cultured 
on Sabouraud’s medium 

The lesions themselves lesemble those of tubeiculosis giossly and 
histologically When they occui m the skin, they aie of a raised gran- 
ular appeal aiice with ulceiation and small abscess formation Histo- 
logically, the organisms may be identified m an envnonment of chionic 
inflammatoiy tissue which diffeis from areas of tuberculosis m that 
theie is no caseation iieciosis Giant cells are always piesent and fie- 
quently contain the offending oiganism Lymphocytes, epithelioid cells 
and fibroblasts dominate the picture, and occasional areas of poly- 
morphonucleai infiltration with miliary abscess formation may be found 

Clinically, two types of the disease have been i ecognized a cutaneous 
and a systemic type In the cutaneous t)pe, the lesions aie few and 
on the exposed poitions of the body 

In the systemic type, seveie multiple deimal lesions are usually 
present, as well as frequent involvement of the lungs Lesions of the 
bone, kidney, spleen, genitals and laiynx are not uncommon Lesions 
of the gastrointestinal tract aie raie 

From the Department of Otolaryngolog> , Marquette University School of 
Medicine and Milwaukee County Hospital 

1 Shepherd, F J , and Rhea, LI A Fatal Case of Blastomycosis, J Cutan 
Dis 29 589, 1911 

2 Martin, S , and Smith, D T (a) Blastomj'cosis A Review of the 
Literature, Am Rev Tuberc 39 275 (March) 1939, (b) Blastomycosis A 
Report of Thirteen New Cases, ibid 39 488 (April) 1939 

3 Vinson, P P , Broders, A C, and Montgomer^, H Blastomycosis of 
the Esophagus, Surg , Gynec & Obst 46 255 (Feb ) 1928 
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The portal of entry of the organism is not definitely known, though 
It IS felt that the fungi frequently gain entrance through a superficial 
abrasion of the skin Cases of primary lesions occurimg in such 
abrasions have been leported by Toepel,^ McKenty and Moigan® and 
Robinson ® 

Evans " reported a case of a primary lesion developing in a puncture 
wound sustained by a physician performing an autopsy on a peison with 
systemic blastomycosis 



Fig 1 — Barium sulfate esophagogram, showing the constriction in the upper 
third of the esophagus and dilatation above 

The diagnosis can best be made by a biopsy of the lesion or by 
smear and culture of the organism Martin and Smith suggested 
complement fixation and intiadermal tests, these tests, however aie not 
diagnostic 

4 Toepel, T Systemic Blastomycosis, J A M A 93 32 (July 6) 1929 

5 McKenty, F E, and Morgan, D BIastcm\cosis, Ann Surg 61 513 
(Alay) 1915 

6 Robinson, H 111 Blastomycotic Dermatitis by Lymphatic Extension Arch 
Dermat &. S\ph 28 219 (Aug) 1933 

7 Evans, N A Clinical Report of a Case of Blastomycosis of the Skin 
trom Accidental Inoculation, J A M A 40 1772 (June 27) 1903 
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The disease must be diff ei entiated from othei mycotic infections, 
tubeiculosis, syphilis and malignant growths In the esophagus it most 
closely resembles carcinoma, both clinically and i oentgenographically 
The tieatment of the cutaneous type with potassium iodide or irradi- 
ation IS usually successful, but theie is no effective treatment foi the 
systemic type 

REPORT or A CASE 

A 61 year old Negro, a laborer, entered the Milwaukee Countj Hospital on 
Oct 18, 1939, complaining of progressive dysphagia of two years’ duration He 
formerl} had been observed at the outpatient department of that hospital for 
granulomatous cutaneous lesions on the nose and low er lip, which began four months 
previously as a small papule in the corner of the mouth Though advised to return 
for biopsj and further study, he failed to submit to these procedures until the 
time of his admission to the hospital three months later 

Four jears before, a positive Wassermann reaction of the blood and spinal 
fluid had been found, and intermittent antisjphihtic treatment w'as given for 
five months, reversal of the Wassermann reaction being achieved 

Examination — Results of physical examination w'ere irrelevant except for 
emaciation and dirty white, elevated lesions of a granular appearance about 2 by 3 
cm and 1 5 by 2 cm , which were noted on the skin of the nose and lower lip 
respectively The report made by Dr John Grill on the biopsy of tbe lesion on the 
lower lip W'as of blastomycosis A roentgenogram of tbe chest w-as normal An 
esophagogram made with the aid of barium sulfate revealed an almost complete 
constriction in the upper third of the esophagus, allowing the passage of onh 
a thin barium mixture (fig 1) 

Results of the blood count w'ere as follows hemoglobin 71 per cent, red blood 
cells 4,450,000 and leukocytes 5,600, with segmented foims 70 per cent stab 
forms 5 per cent, lymphocytes 22 per cent, monocvtes 2 per cent and eosinophils 1 
per cent The sedimentation rate was 81 mm m one hour 

Esophagoscopic examination at this time revealed a soft, granular, constricting 
lesion which was annular and located 6 cm below tbe cncopharMigeus muscle 
Slight trauma produced bleeding Biopsy show'ed chronic inflammatory tissue 

Com sc — Three da\s later complete obstruction occurred and gastrostomy w'as 
performed 

Biopsv of material taken during a second esopbagoscopic procedure demon- 
strated chronic inflammatory tissue m which were found typical blastomycetic 
organisms (fig 2) Smears and cultures of tissue taken directly from the lesion 
reiealed no organisms 

Despite the normal roentgenographic appearance of the chest and normal results 
of examinations of sputum, direct laryngoscopic and bronchoscopic procedures w'ere 
deemed advisable No gross pathologic condition w'as demonstrated, and smears 
and cultures of material taken directly from the larinx and bronchi jielded no 
grow ths 

After treatment w'lth large doses of potassium iodide, the cutaneous lesions healed 
and the djsphagia seemed for a time to lessen Two w'eeks before the patient’s 
death, howerer, the obstruction increased and feedings w'ere resumed through the 
gastrostomy tube Esopbagoscopy was performed, and a no 16 French esophageal 
bougie was passed through the obstruction The clinical course, how’ever, was 
progressnelj downhill, and the patient died on Feb 7, 1940 
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Autopsy — Postmortem examination performed by Dr John Grill revealed the 
following findings The body \\as emaciated 0\er the left ala nasi was a 
retracted gray scar 3 cm in diameter A scar of similar type was on the lower 
lip near the left angle of the mouth The e^es were normal A gastrostomy 
opening was present The genitals were w'lthout external change 



Fig 2 — Photomicrograph of a biopsy specimen remo^ed from the esophagus, 
showing chronic mflammatorv changes A giant cell ma^ be seen \ typical 
dcuble-contoured blastom^ cetic organism is indicated b> the arrow' 


The phar^ngeal portion of the esophagus was dilated When it was attempted 
to pass one blade of the scissors through the lumen of the esophagus, an obstruc- 
tion was encountered about 5 cm distal to the cricoid cartilage caused bv a 
large annular mass 9 cm long The border was fairh well defined and blended 
with the normal esophageal wall The more proximal portion of the lesion was 
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formed by a crater 3 cm m diameter Its edges were slightly elevated and 
indurated Its base was smooth and glistening white Distally from this area 
were several small, raised, tubercle-hke structures, grayish white and 2 to 3 mm 
each The lower portion of the lesion showed complete erosion of the mucous 
membrane and a smooth surface Section showed the wall to be considerably 
thickened, the inner aspect being fibrous and measuring 3 mm The outer portion 
was more congested and also measured 3 mm (fig 3) 



Fig 3 — Gross specimen of the esophagus removed at autopsj, showing the 
ulceration and tubercle-hke ele\ations The marked thickening of the wall is to 
be noted 

The bronchi showed atrophic changes 1 he lungs were edematous and emphj - 
sematous and showed no evidence of blastomj cosis The tracheobronchial lymph 
nodes were also free of blastomycotic change 

The musculature of the heart showed cMdence of brown atrophy In the 
ascending portion of the aorta, above the leaflets, were sunken porcelain-hke 
areas Above these areas were hjahnized plaques These changes were inter- 
preted as beginning sjphihtic aortitis 
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The liver, gallbladder, spleen, kidneys, urinary bladder, adrenal glands, pros- 
tate gland, testes and epididymis were essentially without pathologic change 
The stomach showed the gastrostomy opening The rest of the gastrointestinal 
tract was normal 

Histologic examination of these organs showed no blastomvcosis, the esophagus 
being the only site of the disease 


COMMENT 

Esophageal obstruction due to local blastomycosis is a laie condi- 
tion Howevei, since it can occui it must be considered in the diffeien- 
tial diagnosis of obstructive lesions, especially since in the baiium 
esophagogram it may so closely simulate caicinoma 

It IS a matter of speculation as to whether the lesion in the leported 
case spread from the esophagus to the skin oi vice veisa However, 
since dysphagia was the fiist symptom, piecedmg the cutaneous lesions 
by about one and one-half years, and since autopsy levealed no involve- 
ment of contiguous cervical and mediastinal stiuctures which might sug- 
gest an infiltrating invasion, one may be justified in assuming that the 
primal y inoculation occui red in an esophageal abrasion and produced 
a local lesion which may be likened to a typical cutaneous lesion The 
lesions of the face were probabty caused by an inoculation of sputum 
containing the oiganisms into an ahiasion in the skin 

In the 2 cases leported by Shepheid and Rhea^ and Martin and 
Smith,-*’ autopsy levealed widespread inetastases with maiked involve- 
ment of the mediastinal lymph nodes, so that while m their leports no 
reference is made as to the mode of invasion, it is likely that the 
esophageal lesions developed by an invasion of the disease from the 
involved mediastinal structures 

The lesion leported by Vinson, Biodeis and Montgomeiy ® showed 
a roentgenogiaphic and esophagoscopic pictuie similai to that in the 
case lepoited heie Their patient, however, had advanced bilateial 
pulmonary tuberculosis, and since autops}'^ was not peifoimed one 
cannot be sure that the esophageal lesion was puiely local 

SUMMARY 

A case of local blastomycosis of the esophagus is piesented, togethei 
with a biief review of the hteratuie and a summaiv of the piesent con- 
cept of the disease 



CONGENITAL ATRESIA OF POSTERIOR NARES 


A MA^GIARACI^A, MD, Brooklyn 

I should like to report a case of congenital atresia of the posterior 
naies, in uhich operation uas performed and patency achieved 

On Maj' 7, 1938, M C, aged 11 vears, presented herself with a histoiy of 
nasal obstruction and nasal discharge since birth Evamination revealed a septal 
deviation almost completely occluding the left nasal chamber The right nasal 
chamber was room^ The nose was full of mucoid secretion An applicator placed 
in each side of the nose failed to enter the nasopharynx A colored solution 
instilled into each nostril also failed to come through 

Posterior rhinoscopic examination with a Beck nasopharj ngoscope introduced 
through the mouth showed a normal outline of the posterior nares and of the 
posterior extremiU of the septum, but a few millimeters anteriorlj' a septum 



A, roentgenogram made on Iilay 14, 1938, showing complete atiesia of the 
posterior end of the rasal caiiti , B roentgenogram made on Jan 5, 1940, about 
eighteen months after operation, showing the patency of the posterior nares 

occluded both openings completeh The palatal arch was high There were cor- 
rective appliances on the teeth The tonsils were enlarged A roentgenogram taken 
May 14, 1938, after the insertion of iodized oil, demonstrated complete atresia at 
the posterior end of the nasal cavitj' 

Opeiation — Under general anesthesia the patient was operated on at the 
Brookl>n Eve and Ear Hospital on June 17, 1938 A semilunar incision was 
placed on the left side of the septum at the mucocutaneous junction, and the muco- 
perichondrium and periosteum were elevated from the left side The cartilage 
was next incised, and the perichondrium and periosteum were elevated on the right 
side of the septum The deviation of the septum was partiallj corrected, and the 
separation of the mucoperiosteum was continued posteriorlv and laterally on each 
side of the septum until the nasal surface of the choanal obstruction was visible 
The bonv outline of the posterior nares was normal, but the openings were closed 
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by a thick fibrous membrane The removal of the vomer was continued thiough 
the posterior edge, the bony septum between the choanal openings thus being 
destroyed The fibrous wall was removed from its attachment An incision was 
then made through the elevated mucopeiiosteum on each side of the septum near 
the posterior extremity, a large opening resulting A tampon was placed in the 
postnasal space The new opening was packed with petrolatum gauze Both sides 
of the septum were packed with strips of petrolatum gauze 

On June 18 the nasal strips and postnasal tampon were removed The packing 
in the new opening was left m two days longer and then removed Bleeding was 
negligible at all times 

The patient was discharged from the hospital on June 21 
On July 1 a large opening was visible postenoily 

On July 15 the patient was discharged as cured but was told to report from 
time to time 

On Dec 26, 1939 posterior rhmoscopic examination with a nasopharyngoscope 
introduced through the nose showed a large opening into the nasopharynx The 
posterior edge of the septum was crescentic 

On Jan 5, 1940 a finger cot containing a strip of plain packing impregnated 
with idodized oil was placed into the nose and made to project into the nasopharynx, 
and a roentgenogram was taken to show the patency of the posterior nares 



MUCOCELE OF THE FRONTAL SINUS 


J A Weiss, M D , Chicago 

Mucocele of the nasal accessory sinuses, though not laie, is rela- 
tively uncommon and of clinical interest because of its varied features 
In this repoit 2 cases will be described, 1 of which presents some 
notewoithy findings Also, the more lecent concept of the formation 
of a mucocele will be emphasized 

St Clan Thomson and V E Negus defined a mucocele as “an 
accumulation of a mucous secretion within an accessor} sinus with dis- 
tention of one or more of its walls This secretion may be loculated in 
one pait of the sinus and may become purulent, when it is called 
a pyocele It is generally associated with more or less obstruction m 
the outlet of the cavity, and it may be caused by blockage and cystic 
dilatation of a gland ” ^ The lesion occurs most often in the frontal 
and ethmoid sinuses, less frequently in the antium and raiely in the 
sphenoid sinus 

In a consideiation of the mechanism of foimation of a mucocele two 
factois must be thought of (1) closure oi nai lowing of a sinus ostium 
— usually the nasofrontal duct — due to osteoma oi some other benign 
neoplasm, tiauma, congenital abnoimahty oi inflammation, and (2) 
cystic dilatation of a gland or cystic degeneiation of a polyp That initial 
closuie of the ostium is not essential is indicated by many cases m which 
It does not occur The older view of accumulation and retention of 
mucoid secietion following blockage of a sinus outlet does not explain 
the occunence m all cases Even in the absence of an obstiuction to 
the ostium a glandulai letention cyst may fill the entire cavity of a 
sinus This type of degenerative process on a chronic inflammatoiy 
basis IS very likely the major factoi in the development of a mucocele - 

After eliminating dental cysts from his discussion. Hardy stated that 
theie is no essential difieience between a letention cyst of the antrum 
and a mucocele, as both aie lined by columnar oi cuboidal epithelium 
A cyst, howevei, usually contains a thin fluid, m contrast to the thick 
contents of a mucocele Hardy maintained that mucocele is a clinical 
term lather than a designation of a pathologic entity^ Canying this 
thought fuither, one may find it convenient to apply the teim letention 
cyst to a cn cuinsci ibed saccular swelling and to limit the designation 

From the Illinois Eve and Ear Infirmary 

Read before the Qiicago Laryngological and Otological Society, Dec 4, 1939 

1 Thomson, St C , and Negus, V E Diseases of the Nose and Throat, 
ed 4, New York, D Appleton-Century Company, Inc, 1937, p 286 

2 Lobell, A Relationship Between Mucoceles and Cysts Report of Ci st of 
MaNilhn Sinus, Arch Otolaryng 6 546 (Dec ) 1927 

3 Hard) , G Benign Cysts of the Antrum, Ann Otol , Rhin & Laryng 
48 649 (Sept ) 1939 
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of mucocele to those cysts which have a -viscid secietion and have 
expanded to occupy the entire sinus cavity, with oi without distention of 
the bony walls 

SYilPTOVrS 

The signs and svmptoms ot a mucocele depend on the size of the 
swelling and on the piessuie effects on adjacent structuies In the 
earliest stage the sinus wall may be intact, later it is distended and 
softened, giving a “paichmeiit-like” crackling on palpation Erosion 
through the floor of the tiontal sinus permits presentation of a globulai 
elastic swelling at the inner oibital angle Growth is slowly progressive 
and usually painless * 

Oculai symptoms aie piominent The eye is displaced forwaid, 
downward and laterally Diplopia, ptosis of the lid, epiphora, limited 
movement of the globe and a variable degree of impaired vision may 
be present 

Intianasal changes aie exceptional Occasionally, infection leads to 
the formation of a pyocele, with signs of acute inflammation 

The roentgenographic appearance has been well described by 
Wachoivski and Hartung, as tollows 

The roentgen findings parallel the pathological picture In early cases, there 
may be no characteristic findings Most cases, however, first come under observation 
when the process has advanced sufficiently to present findings which are fairly 
distinctive These include variations in density of a positive or negative nature in 
connection w'lth the sinuses and abnoi mahties of contour and structure of the 
walls of the sinuses The changes depend upon the size, shape and location of the 
mucocele and the extent to which it has produced pressure effects m the form of 
erosion, displacement, or reactionary changes in the surrounding structures 
When the distending fluid has begun to cause bone changes, the roentgen findings 
are quite characteristic The gross outline is usually shghtlv larger than that 
of the other side, and there is decreased density over the sinus The borders lose 
their septate or scalloped appearance and the marginal densities become rarefied, 
smooth and regular, which is perhaps the most characteristic finding 
The orbital roof may be flattened and a defect be seen in it A 

lateral exposure mav reveal considerable unsuspected encroachment upon the 
anterior cranial fossa There may be areas of increased density along 

the margins of the sinus, which represent reactionary bone formation 

Although the fluid filled c\st is less radiolucent than the normal air filled sinus, 
this added density is more than offset by the secondary erosion of the walls caused 
by the expanding cj st Increased densities are suggestive of the condition only when 
accompanied bv secondary changes of surrounding structures or if localized wuthm 
the sinus, as in the cases of small retention cysts ° 

REPORT or CASES 

Case 1 —U H , a woman aged 62 years, w'as seen on June 4, 1936 at the 
Illinois E^e and Ear Infirmary because of a large swelling of the left upper 

4 Howarth, W G Mucocele and Pyocele of the Nasal Accessory Sinuses, 
Lancet 2 744 (Oct 8) 1921 

5 Hartung, A and Wachouski, T Mucocele of the Frontal Sinus, Am 
J Roentgenol 34 30 (July) 1935 



Fig 1 (case 1) — Elastic swelling of the left lid and of the left side of the fore- 
head, slowly progressive for six years The spheroid mass measured 10 by 8 5 
by 6 cm 



Fig 2 (case 1) —Anteroposterior roentgenogram, showing considerable opacity 
of the left frontal sinus, The gross outline is increased The upper margin shows 
increased densit> due to proliferative activity The orbital roof and the anterior 
sinus wall are absent The right frontal sinus is cloudj 
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e\elid and of the forehead This had been slowly progressive in the past six years 
There vas no definite histor} of trauma Dull headaches were present at intervals 
There were nasal discharge and crusting 

The mass was tense, elastic and painless, and the surface was traversed by 
several large veins It was roughly spheroid, extending from the upper lid over 
the temporal and the frontal area The transverse diameters were 10 and 8 5 cm , 
and the elevation abo\e the plane of the frontal bone was 6 cm The lids could 
not be opened voluntarily, and the eye was displaced downward and laterally with 
considerable proptosis (fig 1) 

Examination of the left eve showed injection of the conjunctiva, a normal cornea 
and cloudiness of the anterior chamber preventing visualization of the fundus 



Fig 3 (case 1) — Lateral roentgenogram showing the unusual depth of the 
frontal sinus, due to backward extension in the orbital plate of the frontal bone 

The ocular movements were limited, and there was no perception of light The 
Msion in the right e\e wms 20/32 

Intranasal inspection showed a displacement of the left lateral nasal wall 
toward the septum m the region of the middle turbinate 

The changes revealed by the roentgenograms w'ere diagnostic (figs 2 and 3) 
The Wassermann reaction of the blood was negative The red blood cell count 
was 3,430,000, the white blood cell count 8,750 and the hemoglobin value 82 per cent 
The urine contained manv pus cells 

On Julj 25, 1936 the frontal sinus was opened by an external approach, with 
the patient under ether anesthesia A curvilinear incision was made below the left 
etebrow from the external canthus around the inner canthus, wnth an extension 
across the bridge of the nose to the opposite brow' A second incision w'as started 
at the middle of the left e> ebrow and extended upward for 5 cm The two flaps of 
shm were dissected back so that the tense, bulging, bluish w^all of the mucocele W'as 
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exposed On incision there was an escape of brownish green, glairy, mucoid secre- 
tion, viscid enough to be picked up in clumps 

The entire anterior wall of the frontal sinus w'as absent, the defect measuring 
6 by 4 cm The sinus cavity extended posterioilj about 8 cm into the orbital plate 
of the frontal bone The roof of the orbit was absent The posterior frontal 
W'all and the vault of the ethmoid sinus -were intact No dura was exposed The 
mucosa was white, glistening and thin except o\er the anterior w'all, where it 
W'as about 8 mm thick There was no connection with the opposite frontal sinus 
The sinus was divided into three compartments b\ partitions of newl> formed, 
flexible, membranous bone, rising to a height of 2 5 cm as a result of hvpertropln 
of the usual incomplete septums of the posterior wall A sound passed through the 
nasofrontal duct encountered some resistance, apparentlv due to obstruction 

The mucoid contents of the sinus were emptied, and a portion of the thickened 
anterior mucosal w'all w'as removed The nasotrontal passage was enlarged b% 
removal of the infundibular ethmoid cells and a portion of the middle turbinate 
A rubber tube was passed into the nose and retained for tw'O weeks 

The postoperative course w'as uneventful except for some mucoid drainage 
from the lateral portion of the incision Sutures were removed in five davs The 
incision healed with a deep depression There was some return of light perception 
after the operation but no actual vision However, the displaced eje retracted 
upw'ard until it was onl\ about 0 5 cm below tbe other Some mo\ ement of the 
globe and of the upper lid returned A plastic operation to ele\ate the e 3 e and 
fill in the defect w'as considered Unfortunateh the patient died about six months 
later, after cholecjstectonw 

Case 2 — L F, man aged 21 jears, was seen in m\ private practice on Jan 
6, 1936 He presented a swelling at the upper inner angle of the right e\e This 
had been noticed nine jears previoush, after scarlet fe\er complicated b\ sinusitis 
It had been aspirated several times but had subsequentlv refilled Dull pain was 
felt occasionally 

There was a small elastic mass above the inner canthus The palpebral fissure 
W'as narrowed and the eje displaced somewhat lateralh and downward Proptosis 
was not marked Aspiration jielded an odorless, greenish brown mucoid secretion 
The result of a chemical test for cholesterol w'as positne On microscopic exami- 
nation a few epithelial cells and leukocjtes w'ere found 

Results of mtranasal examination were essentially normal The nasofrontal 
duct was probed w'lth a Ritter sound After penetrating an obstruction, the sound 
entered the frontal sinus 

Roentgenograms showed haziness of the right frontal sinus, which was regular 
m outline There w'as an oval radiolucent area betw een the frontal sinuses 

On Feb 19, 1936 operation by an external approach was done with the region 
under local anesthesia There was a large defect m the floor of the sinus, but the 
anterior wall remained intact A central cavitv about 3 cm in diameter w'as 
found communicating with an enlarged frontal sinus on the right and also w'lth 
the ethmoid labj’nnth, due to the absence of most of the lacrimal bone and the 
lamina papyracea In the vault of the ethmoid sinus there was an area of exposed 
dura about 1 bj 1 5 cm The interfrontal septum w'as absent 

The gelatinous mucoid secretion of the mucocele was e\acuated and a portion 
of the wall excised Removal of the anterior third of the middle turbinate and 
some of the anterior ethmoid cells permitted insertion of a tube into the nose 
through the enlarged nasofrontal duct The postoperatne course was uneventful 
One vear later the nasofrontal passage was still patent 
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DIAGNOSIS 

Recognition of a mucocele is based on liiston , local findings and 
roentgen appearance Aspiration- is of value but not essential 

j\Iucoceles must be distinguished from spellings in and adjacent to 
the orbit and sinuses 

Orbital masses include malignant neoplasms aneurj'sms, angiomas, 
fibromas, lymphoid tumors, enlargements of the lacrimal gland and sac, 
gummas, osteitis and periostitis •* 



Fig 4 (easel) — Photomicrograph of hj pertrophied wall of the mucocele 
(hematoxjlm and eosin, X ISO) There is a great increase of fibrous connectne 
tissue w'lth man\ new capillaries The epithelium is generalK ciliated, pseudo- 
stratified and high columnar Some areas show' a single-laj ered cuboidal tjpe The 
stroma contains extra^asated red blood cells, fibroblasts, a moderate number of 
plasma cells and hmphocjtes and poh morphonuclear leukocytes An occasional 
mucous gland is present 

Dermoids occur usually at the temporal orbital angle as firm, 
immobile masses 


6 Benedict, \V D Tumors of the Orbit, in Berens C The Eye and Its 
Diseases, Philadelphia, W B Saunders Compani, 1936, p 336 
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Meningoceles are found eailier in life, the} aie i educed in size by 
compiession or change in position of the head Within the sinus 
osteomas oi osteogenetic sarcomas ma} occui 

PATHOLOGV 

The wall of a mucocele usually shows changes due to pressure The 
mucosa is thin, and the columnar epithelium ma} be flattened, the cilia 
deficient or absent except for occasional islands Earl} , there is dilata- 
tion of the mucous glands, followed by atrophy When a section of the 
sac wall thickens there are fibrosis, epithelial hyperplasia, capillaiy pro- 
liferation and some infiltration ot cells of chionic inflammation (fig 4) 

The sac contains tenacious viscid or gelatinous mucus, yellow or 
greenish brown, with desquamated epithelial cells, leukocytes, fat cells 
and, rarely, cholestei ol The bony r\ alls show areas of raref} mg osteitis 
and erosion, but other zones may be stimulated to proliferative changes, 
associated with foi mation of new^ bone around the margins of the sinus ' 

TREATMENT 

Adequate tieatment usually requires an external approach through 
the floor of the frontal sinus, removal of the viscid contents and estab- 
lishment of a permanent outlet to the nose In some cases this may be 
done by the mtranasal route To maintain the nasofiontal passage, a 
skin graft may be emplo} ed W illiams has turned dowm a flap of mucosa 
from wnthin the sinus ® 

Dowman said that his method was to lemo^e the secreting muCosa 
and to obhteiate the sinus cavit} ® As a rule, the mucosa ma} be 
retained unless giossl} hyperplastic 

SUMM-\R\ 

Two cases of mucocele originating in the frontal sinus are presented 

In each case the lesion was successfully managed by an external 
approach to the frontal sinus and enlargement of the nasofi ontal passage 

Noteworthy features of the first case include (1) the giant size 
of the mucocele, (2) the secondary pressure, atiophy of the optic nerve, 
(3) the formation of paitial septums of membranous bone wnthin the 
sinus and (4) the excessive hypertrophy of the sac wall 

In the second case, sinusitis complicating scarlet fe%er w^as piobably 
related to the causation There was dural exposure despite the small 
external swelling 

Note — Since this paper was submitted a third patient has been 
operated on This patient, a man 62 years of age, presented clinical 
and roentgenographic signs of a mucocele At operation, via the exter- 

7 Logan-Turner, A Mucocele of the Accessor\ Nasal Sinuses, Edinburgh 
M J 64 396, 1907 

8 Williams, H L Mucocele of the Left Frontal Sinus, Proc Staff Meet, 
Mayo Clin 12 664 (Oct 20) 1937 

9 Dowman, C E Giant klucocele of the Frontal Sinus, J A M A 81 
1014 (Sept 22) 1923 
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nal appioach, the sinus uas iound to be filled \Mth a thin yellowish 
seiopurulent fluid, characteiistic of a p}Ocele The flooi of the sinus 
and the mterfrontal partition were absent There ^^as exposure of a 
small area of dura in the posteiior wall The nasofrontal duct was 
adequateh enlarged, and 50 mg of radium was mseited for a thiee hour 
peiiod At this wanting a no 7 Rittei sound can be passed thiough the 
duct without difficulty How ever, it is only six w eeks since the operation 

Williams and Fricke haie devised this technic foi the pieservation 
ot the patency of the duct aftei external frontoethmosphenoid sinusec- 
tomy The rationale ot the procedure depends on the effect of irradiation 
in inhibiting the excessive grow th of connectn e tissue and thus obviating 
subsequent scar formation and stenosis They reported excellent results 
In 16 opeiations followed b}^ the use of ladium there was partial closure 
of the frontonasal duct m 1 case, and the percentage of failure was 6 
In contrast, in 47 operations followung which radium was not used, 
failure due to closure of the fi ontonasal opening occurred in 19 pei cent 
ot the cases 

25 East Washington Street 

10 Williams, H L , and Fncke, R E Use of Radium in ^ilaintaining Patent 
Frontonasal Opening in External Operations on the Fionto-Ethmoid Group of 
Sinuses A Preliminary Report, Ann Otol , Rhin &. Laruig 48 412 (June) 1939 



THROMBOSIS OF THE LATERAL SINUS AND ABSCESS 
OF THE TEMPORAL LOBE DUE TO 
BACILLUS PROTEUS 

Robert M DEAUMI^, MD, and J Lawrence Sims, MD, Indian arolis 

This case of mastoiditis due to Bacillus proteus is reported because 
of the many complications and of the fact that lecovery occurred 
Recently Gerzog ^ published an interesting resume concerning such 
infections He emphasized the extensive destiuction of dura The 
present report confirms prer lous statements as to the extreme morbidity 
lesulting from this organism’s actnit} In 1936 McGoiern - emphasized 
the seriousness of mastoiditis due to B pioteiis and lepoited 2 cases 
At operation, a foul, destiuctive process of the sinus ivall ivas disclosed 
in both of these cases In both death occuried, autops}' m 1 case show- 
ing multiple lung mfaicts, abscesses, empyema and lobiilai pneumonia 
In the other, a case similai to those of Geizog an extensne destructne 
process involving the duia W'as re\ealed In this case death was appar- 
ently due to the associated septicemia 

Salient points legardmg the otogenic behavioi of B proteus w'ai- 
rant reaffirmation, namel} 1 The site is usuall) a chiomcall) dis- 
charging ear, the bacillus acting as a secondaiy mvadei m most instances 
2 The vasculatuie of the field appears extremely inviting to the organ- 
ism, with the result that perisinus abscesses and lateial sinus thiomboses 
are frequent 3 The progression in these cases is woefully extensne, 
meningitis and abscess of the biain thus being pioduced at times 
Although the case to be reported here denionstiated all featiiies just 
named, it wall be seen that the disease progi essed slow ly , fortunately 
however, complete recoiery was achieved 

REPORT OF A CASE 

J M , a man aged 23, entered the Robert Long Hospital on Aug 10, 1939 as 
an emergency patient because of irrationalit\ , severe bursting headaches, sepsis 
and intermittent coma During the few’ days just prior to admission he required 
drastic stimulants on several occasions 

Historv — The patient’s familj disclosed that he had had discharging ears since 
he was 6 years of age A simple mastoidectomy on the left had been pertormed 
at the age of 7 jears Since then, however, both ears had drained constanth 
with resultant erosion of both drums He woie a bone conduction hearing aid 
The past and the familj history W’ere otherwise noninformatu e 

From the Department of Otolaryngologi , Indiana Unuersitj School of 
Medicine 

1 Gerzog, B G Bacillus Proteus in Otogenic Infections, Secondan I^Ias- 
toiditis, Thrombosis of the Lateral Sinus and Bacteremia, Arch Otolaryng 30 
275-279 (Aug) 1939 

2 ^McGovern, F H Fatal Otogenic Infection with Bacillus Proteus, A.rch 
Otolai^ng 24 618-621 (Nos ) 1936 
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Picscjit Illness — The onset of the present illness was approximately one and a 
half months before his admission to the hospital and \\as chaiacterized by (1) 
severe chills, (2) fever, (3) headache, for the most part frontal and occipital, 
(4) swelling of and about the left ear and (5) occasional dehrium He w'as taken 
to the Mary Sherman Hospital in Sullivan, Ind , on June 28, 1939, where owing 
to the edematous swelling of the left auricle and to the accompanying clinical 
picture a diagnosis of erysipelas was made Gradual improvement was noted to 
result from the use of sulfanilamide, application of packs to the left ear and general 
supportive measures While he was there however, the left ear drained inter- 
mittently and also began to discharge through the old mastoidectomy incision 
Since eventually he was able to sit up and take nourishment, he was returned to 
his home on July 28, 1939 An acute exacerbation of the aforementioned symptoms 
prompted his admission to the Indiana Gniversity Hospitals as an emergency patient 
on Aug 10, 1939 

Physical Exanntnahon on Admission — The patient was moribund, emaciated and 
stuporous Purulent, foul diainage exuded from the left ear and through the old 
mastoidectomy incision The right middle ear also showed considerable erosion 
and contained a moderate amount of chronic foul drainage The eyes reacted 
sluggishly to light and in accommodation Bilateral papilledema, lateral nystagmus 
and a positive Kernig sign m the neck and legs were found A definite facial 
weakness was present on the left The pulse rate ranged between 40 and SO 
When aroused, he demonstrated obvious anomia (history revealed him to be 
right handed) 

Laboiatory Findings on Adnitsswn — ^The leukocyte count was 12,500, the 
erythrocyte count 3,400,000 and the value for hemoglobin 66 per cent Spinal 
puncture revealed a pressure of 30 mm of mercury, together with a white cell 
count of 648, a trace of globulin, a sugar content of 44 mg per hundred cubic 
centimeters of fluid and a protein value of 105 mg per hundrea cubic centimeters 
The Tobey-Ayer test demonstrated no rise on the left and a rise of 8 mm of 
mercury on the right Culture of spinal fluid revealed no organism 

Ticatincnt and Piogiess — On the assumption that the patient had secondarv 
recurrent mastoiditis complicated by lateial sinus thrombosis, septicemia, serous 
meningitis and abscess of the temporal lobe, it was decided to operate immediateh 
Through a T-shaped postauncular incision the cortex was exposed extensiveh 
Considerable sclerosis was found throughout the mastoid cavitj The antrum w'as 
large, containing cholesteatoma and foul-smelhng pus The posterior canal wall 
was taken down, the operation thus being converted into a radical mastoidectomv 
Both the middle and the posterior fossa were exposed wideH The lateral sinus 
W'as found to be completelv necrosed and at some points apparently organizing 
Free bleeding could be obtained onlv at the torcular end This was controlled bv 
means of cotton pledgets used as packing The dura of this region appeared graj, 
being covered bv unhealthy granulations No effort was made to obtain bleeding 
from the distal end of the sinus The dura of the middle fossa was comparativ eh 
normal in appearance, but because of the aphasia and partial parah sis of the facial 
ner\e on the left side, this dura was nicked At a depth of 3 cm a large abscess 
of the temporal lobe was found, and approximateU 30 cc of thin, foul-smelling 
pus was released No stalk of attachment for the abscess could be found A Pezzer 
self-retaining catheter was inserted as a dram The wound was packed wide open 
w ith iodoform gauze 
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Postoperativelv the patient showed slow but piogressne recovery He received 
intiavenous fluids, irrigations of the brain abscess as indicated and transfusions 
of large amounts of blood (on the first, second, third, sixteenth and twenty-second 
hospital dajs) The mind began to clear within a few dajs after the operation The 



Photomicrographs of a section of a diseased thrombus A, a section through a 
representative portion of the thrombus, shows at I a densely infected area and at 
2 beginning organization of the thrombus B, an enlargement of an area near 1 in 
A, shows a mass of B proteus 


packing was remov ed from the torcular end of the sinus on the fourth postoperative 
day At times the patient would become nauseated and complain of severe head- 
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ache This condition was usuallj'' relieved by irrigations of the abscess cavitj 
The anomia subsequently disappeared The mushroom-tipped cathetei was replaced 
b} a plain one on Sept 19, 1939 This was gradualh shortened as the abscess 
filled in The patient was discharged in good condition on Nov 4, 1939 He 
was seen subsequently m the outpatient dime on Oct 1, 1940 He is apparently 
cured 

Labotatoty Findings Ajtei Opeiafwn — ^The leukoevte and the differential count 
became normal Reactions to Kline and Mazzim tests of the blood were normal 
Cultures of material obtained from both the mastoid piocess and the abscess of the 
temporal lobe showed B proteus Microscopic examination of a section of the 
thrombus demonstrated a marked inflammatori reaction and necrosis as well as some 
areas of clot showing partial organization, as illusti ated in the accompan^ ing photo- 
micrographs 

SUMMARY 

Important considei ations concerning otogenic infections b} B pro- 
teus are outlined briefly, with particulai emphasis on the associated 
morbidity 

A case is reported in wdiich lecovei}' occurred eten though the 
mastoiditis was complicated by lateral sinus thrombosis and abscess of 
the temporal lobe 

The sucefessful termination is thought to be due to the lemoval of 
the infected tissue, to the complete open drainage of the involved field 
and to the supportive care given the patient postopei ativel} 



Clinical Notes; New Instruments and Technics 


NEW INSTRUMENTS FOR USE IN RHINOPLASTIC SURGERY 

John A Cinelli, MD, Ni-w York 
Assistant Surgeon, Bellevue Hospital 

The following new instruments have been devised to aid the rhinoplastic surgeon 
in obtaining better results with the least possible trauma and in the shortest time 
They are also intended to solve some difficult prolilems with which the surgeon 
may be confronted They are (1) a perforated saw guide, (2) a periosteal elevator 
and saw director, (3) a nasal chisel, (4) an alar forceps and (5) a nasal saw 
director 



2 


Fig 1 — (From left to right), 1, nasal saw director, nasal chisel, sharp-pointed 
steel punctuie rod (used with nasal chisel), perforated saw guide, periosteal elevator 
and saw director, alar forceps 2 (from left to '-ight), nasal saw director, periosteal 
elevator and saw director, perforated saw guide, nasal chisel, sharp-pointed steel 
puncture rod (used with nasal chisel), alar forceps 

The perforated saw guide (fig 2) is intended for use onlj by the beginner who 
experiences some difficulty in securing the saw in the desired position along the 
nasofacial angle of the nose When the saw guide is placed at the nasal-facial 
angle or at the internasal suture line the saw is permitted to enter the perforation 
in the instrument The guide is then held securely with the left hand, and with 
the right hand the surgeon can saw through the bone with either a straight or a 
right-angled saw This instrument assuies steadiness, which is often lacking m a 
beginner 

The purpose of the periosteal elevator and saw director (fig 3) is twofold 
First, It elevates the periosteum at the nasofacial angle, and, second, it guides 
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the saw into its proper place at this angle After the initial incision is made 
at the piriform aperture of the nose, the instrument is inserted and the periosteum 
IS gently lifted Then, without removal of the instrument, the saw is placed m 
the grooved shaft and gently pushed upward to the frontonasal sutuie line The 
instrument is then taken out by laising the saw off the grooved shaft By the 
use of this instrument the operator avoids the usual hindrance encountered when 
the teeth of the saw come m contact with the nasal tissues Frequently the 
surgeon exerts a great deal of pressure in order to insert the saw in the proper 
place This invanablv causes a great deal of trauma and some delay It is ob\ious, 
then, that this instrument saves time and prevents unnecessary trauma 



Fig 4 — 1, sharp-pointed steel punctuie rod and nasal chisel 2 and 3, steps in 
the use of the instruments 


There are times when the rhinoplastic surgeon is confronted with the problem 
of how to fracture the frontonasal suture line after digital pressure has failed 
All rhinoplastic surgeons know that when the hump is removed and the base of 
the nose is fractured through, the frontonasal suture line must be bioken through 
in order to close the gap created by the removal of the hump to produce a narrow 
bridge Some surgeons cut through the skin at a point directly overlying the 
frontonasal suture line Other operators use the ej ebrows as a means of approach , 
1 e , they make an incision in the corresponding eyebrow and insert a chisel through 
It down to the desired suture line The objections to these methods are that they 
lea\e a visible scar, in the first case, and cause much trauma, in the second The 
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new nasal chisel (fig 4) is inserted beneath the skin and directly in contact with 
the frontonasal suture line The outer arm is perforated at its end in order to 
permit a sharp-pointed steel puncture rod to enter A dotlike nic^is made through 
the skin The point of the puncture rod is then made to rest securel^n the depressed 
area of the chisel Several blows on this rod usually suffice to break the fronto- 
nasal suture line The dotlike nick need not be closed with any suture material 
As one can see in figure 4, 2, the perforation of the end of the outer part of the arm 
IS perpendicular to the center (depressed area) of the chisel, the lower part of 
the arm 



5 — 1, alar forceps 2, an area where the instrument is to be used 3 the 
instrument in position for use 

The alar forceps (fig 5) is useful in those cases in w'hich the alai pedicle 
flap operation is utilized m order to reduce a wide or bulbous nasal tip After the 
lateral crus is completely separated from the overlying skin, the alar torceps 
grasps tins cartilage in such a way that the inner margin of the forceps coincides 
"ith the angle of the alar cartilages, i e, the point where the lateral crus joins 
die medial crus The surgeon can now' excise a segment of the cartilage at three 
different points. A, B and C (fig 5, J), depending on the amount of reduction 
esired At no point selected can the blade cut through the skin, as the flat arm 
0 the instrument alwavs comes in contact with the blade once it has pierced the 
cartilage Advantages in the use of this instrument are (i) it prevents the 
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unnecessary tiauma caused by a mouse-toothed forceps, which constantly slips and 
tears the delicate mucous membrane, (2) it holds the cartilage in anj desired 
position, (2) It gives bettei exposure of the alar cartilage, {,4) it saves time, and 
(5) it enables the surgeon to estimate the amount of cartilage to be removed on 
the opposite side 

It has been my observation that some surgeons experience a great deal of 
difficulty in determining the exact position of the saw when the nasal bones are 
to be sawed through on either side of the perpendicular plate of the ethmoid The 
use of the nasal saw director is indicated only in those cases in which there is a 
broad bridge without any nasal hump The end of the nasal saw director (fig 6) 



Fig 6 — 1, side view, thiee quarter view and cross section of the nasal saw 
director 2 and 3, steps in the use of the instrument 

which rests on the nasal bones is grooved on either side, so as to permit the passage 
of a right nasal saw in the right groove and a left nasal saw in the left groove 
The instrument is held securely in place by grasping the handle with the left hand 
and resting the hand on the forehead The saw is permitted to enter the cor- 
responding groove The surgeon can then saw through the medial border of the 
nasal bone with the greatest ease and security A straight cleancut separation is 
thereby obtained This instrument enables the surgeon to avoid the irregular saw 
lines ordinarily obtained It prevents trauma to the overlying skin, which is held 
against the saw in order to keep it in the direction desired This instrument also 
saves considerable time by giving the operator confidence and security in its 
handling 




A TECHNIC FOR INSUFFLATING BENZEDRINE VAPOR 
IN CASES OF SINUSITIS IN INFANTS 


Henry A Miller, MD, Philadelphia 

A study of 43 cases of anterior ethmoiditis m infants under 2 years of age at 
the Children’s Hospital in Philadelphia revealed that the most characteristic symp- 
tom was marked inflammation of the middle turbinate The nasal mucosa was 
examined with a 5 mm speculum on an electric otoscope 

The following technic was evolved for symptomatic treatment A benzedrine 
inhaler, fitted with adapters supplied by the manufacturer, was attached to an 
insufflating bulb, and the male adapter was inserted into a rubber nozzle made 
from a no 12 French catheter The nozzle was introduced into the nostril, and 
two insufflations were given on each side, after which the nares were covered with 



Direct benzedrme-insufflative apparatus for infants 


gauze in order to prevent too rapid dissipation of the vapor Treatments were 
given twice daily When necessary, nasal discharge was removed by mass suction 
with a hand bulb, as described by Campbell ^ 

RESULTS 

It was apparent that the treatments were beneficial in that they improved 
respiration There was also a definite clinical impression that the course of the 
infection \vas shortened in most cases, in proportion to the symptomatic relief 
obtained 

In the most severe acute infections it was not possible to prevent the develop- 
ment of otitis media, which sometimes occurred within a few hours after admission 
The treatment failed in 20 per cent of the cases These xvere characterized by 
persistent inflammation of the middle turbinate which did not subside with the 
other symptoms In most of these cases there were subsequent exacerbations, and 
the condition was classed as chrome sinusitis It may be concluded that the treat- 
ment IS best adapted to acute attacks 

There were no undesirable reactions 

1 Campbell, E H Association of Acute Sinusitis and Otitis Media in 
Infants and Children, Arch Otolaryng 16 829-845 (Dec ) 1932 
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INTRAVENOUS INJECTIONS THROUGH THE VENOUS 
PLEXUS OF THE NOSE 

Preliminary Report 
H P ScHUGT, M D , New York 

The veins of the body surface, mainly the veins of the arm, leg, neck and head, 
aie commonlv used for intravenous therapy It is, however, not generally known 
that the venous system of the interior of the nose can be used for the same purpose 
The inferior turbinate of the nose contains numerous thin-w ailed venous 
channels between its surface and the bony structure of the turbinal body These 
vessels are known to be capable of being enormously distended with blood 
F Polte^ for the first time employed this area of the nose for intravenous injec- 
tions of arsphenamine and reported his experiences in a small number of cases 
Early in 1923 I injected arsphenamine through the nose without difficulty and 
without seeing any harmful local after-effects in the nose This method attracted 
little attention until O Six^ took up the question again and worked out the 
technic in the treatment of 20 patients, also using arsphenamine for injections 
Since then nothing, as far as I know, has been published on the subject Certain 
objections may be made to the method by those who doubt the possibility that the 
general venous system of the body can be reached through the nose m the same 
way as is possible through the veins of the body surface, such as the cubital vein 
I have used the nasal method m the treatment of a larger group of patients 
during the last four years and think it worth while to report my experiences The 
mam object in employing this method was to determine whether the injected fluid 
reached the general circulatory system in a similar manner and in about the same 
time through the veins of the nose as it would when injected through the cubital 
vein This, I thought, could be ascertained best if a preparation w^as used that 
would create a general reaction in the body either during or immediately after 
the process of injection I found calcium gluconate an especially useful drug for 
this purpose, for it is known to cause a sensation of heat in the body as soon as it 
IS absorbed in large quantities I have injected this preparation through the turbinal 
body of SO patients with allergic rhinitis The patients indicated that they felt 
a sensation of heat while the calcium was being injected The majority noticed 
the heat first in the back and in the legs and spreading thereafter over the entire 
body, so that I had to assume that the fluid did not remain in the nasal tissues 
but was immediately absorbed into the general venous system m about the same 
time as it would have taken when given through the cubital vein The technic 
IS very simple and may be used by anybody who is familiar with the anatomy of 
the nasal structures A head mirror and a speculum are the necessary instru- 
ments, the inferior turbinate is brought into view with the speculum, and the 
needle (2 inches [5 08 cm ] long, attached to the syringe) is inserted into the 
anterior tip of the turbinate far enough to reach the bony part of the turbinate 

The needle is then drawn back a little to avoid injections under the periosteum 

of the turbinate The latter procedure is important in order to avoid bony necrosis 
and to stay within the vascular system of the turbinal body It is not possible 

1 Poke, F Erfahrungen bei Injektionen von Salvarsan in die Nasen- 

muscheln, Ztschr f Hals-, Nasen- u Ohrenh 2 281-282, 1922 

2 Six, O Ueber eine bequeme Art der Salvarsoninjektion in die Nasen- 
muscheln, Beitr z Anat , Physiol , Path u Therap d Ohres 23 93-97, 1926 
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and it proved unnecessary to withdraw blood from the turbinate into the syringe, 
as IS usually done before making an injection into the cubital vein The initial 
amount of the preparation is injected with gentle pressure, to assure its smooth 
flow through the turbinate Once this is established, the remainder of the prep- 
aration can be injected almost as fast as It is through the cubital vein or any 
other vein of the body surface There is no noticeable distention of the turbinal 
bod> during the injection The procedure is generally painless, local anesthesia 
of the turbinate is just as unnecessary as it is when injections are made elsewhere 
in the body Cocaine is not to be used, because it contracts the blood vessels and 
thereby interferes with the injections 

I may add that after the injection is completed and the needle removed there 
will be slight bleeding from the point of puncture To counteract this, I apply a 
piece of cotton soaked in a solution of epinephrine hydrochloride (1 1,000) to the 
injected turbinate after removing the needle This will cause contraction of the 
part of the turbinate where the injection was made 

The question has been brought up whether necrosis may occur I have never 
seen it, neither did Polte,^ who first employed this method, report any 

Six 2 described a case in which part of the inferior turbinate sloughed out 
This, I am sure, will happen only with a faulty technic, just as it is occasionally 
seen after an injection through the cubital vein 

The ages of my patients varied between 18 and 70 years The oldest patient 
received sodium gold thiosulfate (10 cc ) for arthritis without any local reaction in 
the nose I have never noticed a secondary atrophy of the turbinal body, even 
after repeated injections The largest quantity so far injected has been 20 cc I 
have not had the opportunity as yet to use this method in the treatment of children 
For obvious reasons it is contraindicated in the treatment of patients with 
atrophy of the nasal mucosa (ozena) 

I realize that this method of intravenous therapy cannot replace the commonly 
used method of injecting through the veins of the arm, nevertheless, it seems to 
be of more than theoretic interest to know that tlie nasal way may be considered 
desirable m cases in which, for some reason or other, the former method presents 
difficulties 

SUMMARY 

The venous system of the inferior turbinate of the nose can be used for intra- 
venous injections The technic and the experiences of the author are described 
in detail 


INTRANASAL LIGATION FOR EPISTAXIS 

Llovd K Rosea vold, MD, Glendale, Cauf 

As IS well known, epistaxis frequently occurs from dilated blood vessels 
(Kiesselbach’s plexus) near the anterior part (Little's area) of the nasal septum 
Often this plexus of vessels can be seen to communicate with one larger vessel, 
uliich crosses the floor of the nasal vestibule in a transverse direction Usually 
these vessels are venous, but sometimes they appear to be arterial and to represent 
septal branches of the superior coronary arterj' Study of cadavers reveals the 
origin of the septal arteries 

Cauterization (chemical, thermal, electrical) has been commonly used to ablate 
these dilated vessels from the septum After cauterization there sometimes is 

From the Department of Otolarj ngologv , College of Medical Evangelists 
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additional bleeding when the crust falls off, and in the end peimanent mucosal 
crusting IS occasionally seen Subperichondnal elevation of the bleeding areas has 
given good results, but this is rather formidable compared to the simple procedure 
to be described here Three years ago I conceived the idea of ligating the large 
connecting vessel in cases of epistaxis from dilated vessels on the septum in which 
this large vessel can be seen entering the floor of the vestibule 

PROCEDURE 

The mucosa of the anterior part of the septum is cocainized The cutaneous 
floor of the vestibule is anesthetized by the injection of 1 to 2 cc of a 1 per cent 
solution of procaine hydrochloride A deep suture of no 00 chromic catgut is 
then placed in the floor of the vestibule This passes deep to the blood vessel 
traversing the area A good square knot is tied 

The suturing can be accomplished by the use of (1) an angular Yankauer nasal 
needle, (2) a small half-curved needle or (3) a no 18 hvpodermic needle, through 
which the suture will pass Tying of the knot is facilitated by the use of a forceps 
No special postoperatue care is necessary The patient is instructed not to 
disturb the suture and to use petrolatum or cold cream in the nans if irritation 
IS too great 

I have personally used this method m 13 cases with essentially good lesults 
In 2 other cases, in which a vessel was not seen in the vestibular floor but the 
ligation was done empirically, the patients were not benefited Patients that had 
been bleeding practicalh daily or weekly for weeks, months or many years had 
no more bleeding No untoward results were observed in this senes Often one 
can actually notice the diminution in the size of the septal blood vessels following 
this procedure Indnidual case repor*^s will be omitted, to conserve space 

I have found no reports of this procedure in the literature It is not a cure-all 
but IS merely recommended as a mode of treatment that has proved useful in 
selected cases both in my practice and in that of several colleagues who have used 
It on a number of patients 


1509 East Wilson 
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“THE PHYSICAL STANDARDS UNDER 
SELECTIVE SERVICE” 

To the Editor — Dr George B Wood has drawn my attention to the publica- 
tion in The Journal of the American Medical Association of the article “Physical 
Standards Undei Selective Service” (Nov 2, 1940), in which appears a reference 
to the determination of deafness malingering by the use of two tests — the Chimani- 
Moos test and the Erhard test Neither Dr Wood nor I had recalled these tests, 
and it occurs to me that many other experienced otologists are ignorant of them 
It would be advisable, then, to publish a description of the tests and, at the same 
time, to state that it seems strange that the Stenger test (which has long been 
recognized as the most familiar and efficient test) has been omitted by the military 
authorities 

These tests are described by Wendell C Phillips m “Diseases of the Ear, Nose 
and Throat” (F A Da\is Company, 1919) as follows 

“CHIMANI-MOOS TEST — A large-sized tuning foik, C2, is held alter- 
nately at an equal distance from each ear In this manner it becomes self-evident 
that the tone is heard better in the ear which is claimed to be sound The vibrating 
tuning fork is then placed on the median line of the vertex, or against the incisor 
teeth, and the patient asked to indicate in which ear the tone is better perceived 
The patient with true aural disease affecting the sound-conducting apparatus will 
state without hesitation that he hears the tone much louder m the diseased ear, 
while the malingerer, after hesitating for a moment, inasmuch as he is really 
unable to distinguish any difference of perception m the two ears, thinks that he 
is answering correctly by stating that he hears the tone in the normal ear If, 
then, the external meatus of the normal ear is tightly closed and the vibrating 
fork is again placed on the vertex oi incisor teeth, the individual, if really deaf, 
will now say that he hears the tone better in the closed normal ear, or, he may 
no longer be able to distinguish on which side he perceives the tone The 
malingerer, with the normal ear tightly closed will state that he does not hear 
the tuning fork placed upon the vertex or incisor teeth at all 

“ERHARD’S TEST — ^If the external meatus of a normal ear is tightly packed 
't will still conduct the sound waves to a limited extent, a loud ticking watch being 
heard at a distance of 2 or 3 m Erhard places the mahngerei in the middle of 
a large room, closes the eai which is said to be deaf, and then brings a loud ticking 
watch gradually toward the normal ear and orders the patient to count the beats 
The normal ear is then tightly closed and the supposed diseased ear examined 
If the malingerer claims that he does not hear the watch-tick at a distance of 1 
or 2 m (the distance at which the tick should be heard m the closed normal ear) 
simulating should be suspected (A proper criticism of the Erhard Test is that it 
deals entirely with malingering of hearing by the good ear, and does not pro\e 
hearing m the ear claimed to be deaf )” 

In addition to submitting this complaint, I should like to request elucidation of 
the instructions “Acuitv of hearing will be determined by the low conversational 
'oice test and b> the audiometer when indicated” No mention is made as to how 
to determine when the use of the audiometer is indicated 

Douglas Macfahlan, M D , Philadelphia 
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Ear 

Cerebral Edema as a Cause of Intracrantal Hypertension of Otitic 
Origin Norman A Levy, Ann Otol , Rhin & Laryng 48 999 (Dec ) 1939 

The author reports a case of persistent cerebral edema developed in the course 
of suppurative otitis media, lYhich he believed might be due to venous stasis 
caused by infection of the dural sinuses He feels that in many cases increased 
intracranial tension in the course of otitic infections may be due to cerebral edema 
He discusses the venous circulation in the cranial cavity and the manner m which 
it may become congested or a congestion may be increased by various factors 
The anatomic Yariations m the lateral sinuses of the two sides, variations in the 
size of the mastoid veins, the role played by lack of valves, the tortuosity and 
the negative pressure in the venous sinuses are discussed, and the part these may 
play in the development of increased intracranial pressure in the presence of sinus 
thrombosis, partial or complete, or even in the absence of involvement of the 
Sinuses Change in the venous pressure, either generalized or confined to the head, 
IS accompanied by similar changes in the cerebrospinal fluid He says that chronic 
localized adhesive leptomeningitis may cause a damming of the cerebrospinal fluid 
and a dilatation of the ventricular system Such chrome adhesive arachnoiditis 
should be carefully differentiated from intracranial hypotension caused by cerebral 
edema, as the treatments are usually different y Miller, Philadelphia 

Studies in Labyrinthine Fenestration to Improve Hearing (A Preliminary 
Report) Samuel J Kopetzky, Laryngoscope 49 1064 (Nov ) 1939 

Kopetzky selects 8 cases of labyrinthine fenestration for critical study of the 
function of the ear in the light of his results of fistulization , he suggests that the 
results warrant a reexamination of the theories of hearing 

He made the following observations 1 After the removal of a cholesteatoma 
that has eroded a semicircular canal, the fistula may persist without improvement 
of hearing 2 A fistula may close but the improved hearing level be maintained 
3 Improvement of hearing in the opposite ear, unoperated on, may occur and 
follow the improvement of the ear which has been operated on 4 Fenestration is 
applicable to ears that have previously had radical mastoidectomies, a fact which 
shows that the presence of tympanic structures is unessential S Fenestration 
may be accomplished through the conventional postauricular mastoid exenteration 
without disturbing the middle ear or the epitympamc space 6 A permanently 
open fenestrum is not the sole factor in establishing and maintaining better acuity 
in hearing 7 The necessity for retaining the incus always and the absolute need 
of a flap for improvement of hearing are questioned 

One patient who had surgical destruction of the membranous horizontal semi- 
circular canal with no subsequent infection suffered no loss of hearing Kopetzky’s 
best results were obtained with a fenestration of from 1 to 3 mm in length He 
observed instances of even a persistently open fistula, in which the hearing 
gradually diminished and the initial gam was lost The improvement of hearing 
in the ear on which operation was not done suggests reexamination of fundamentals 
of hearing Wood, Newaric, N J 

The Experimental Production of Deafness in Young Animals by Diet 
Edward Mellanby, Laryngoscope 49 1090 (Nov) 1939 

Mellanby produced in young dogs by an experimental diet a pathologic con- 
dition of the labyrinthine capsule, both of the nerve supply and of the bone itself 
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The diet was deficient in vitamin A and carotene , it included much cereal and all 
other food values 

Litters of puppies 7 to 10 weeks old were started on the experimental diet 
deficient m vitamin A Usually the behavior of the animals became abnormal after 
two to four months of such feeding, with great changes after four months The 
dietetic periods were from four to ten months A total of 51 labyrinths from 
44 dogs were examined Serial sections of 16 of these from 12 animals were cut, 
stained and examined The histologic technic of the Ferens Institute for the 
Study of Otology was used with modifications Apart from the specific effects 
produced by the vitamin A deficiency the health of the animals w'as usually fairly 
good, with steady gain in weight Mellanby gives, as follows, the most obvious 
pathologic changes found in the labyrinths of these young dogs "o nerve degen- 
eration, more especially of the cochlear neurones , b new bony growth in the 
modiolus, c overgrowth of the internal periosteal layer of the capsule, d serous 
labyrinthitis , e degenerative changes of the organ of Corti and sensory epithelium 
of the semicircular canals ” The new bone laid down was of periosteal origin and 
appeared constantly in two places, (1) in or near the modiolus and (2) round the 
internal auditory meatus This new bone pressed on and elongated the nerves as 
they left the cochlea and vestibule The degeneration of the eighth nerve, especially 
the cochlear neurons, appeared to be due to mechanical interference produced by 
bony overgrowth Where bony overgrowth and nerve degeneration were advanced, 
serous labyrinthitis was always found Wood, Newark, N J 

The Pathogenesis of Otosclerosis William Sparer, Laryngoscope 49 1199 
(Dec) 1939 

After reviewing the theories of the pathogenesis of otosclerosis, Spaier suggests 
that the condition is the result of a vasomotor imbalance of the blood vessels of 
the middle ear controlled through the fibers of the tympanic plexus and that this 
in turn is influenced through the sphenopalatine ganglion by a pathologic condition 
of the nasal sinuses He explains the histopathologic changes of otosclerosis on 
the same basis as the bone changes in nasal sinusitis, asciibmg them, that is, to 
alteration in local circulation secondary to vasomotor imbalance in the sympatho- 
parasympathetic nerves For patients with a family history of progressive deaf- 
ness, he suggests as prevention and treatment of otosclerosis (1) detection and 
eradication of nasal disease, (2) examination by serial audiograms at regular fre- 
quent intervals to detect the first decrease of hearing, and (3) at the first observa- 
tion of loss of hearing, injection of alcohol into the sphenopalatine ganglion to 
disrupt efferent irritating impulses before they produce chronic changes in the 
blood vessels of the middle ear Wood, Newark, N J 


Anatomy and Topography of the Sensory Elements of the Vestxbulvr 
Labyrinth A van Egmond, Oto-rhino-laryng internat 24 46 (Feb ) 1940 

The sensory epithelium of the cristae and maculas rests on a thin fibrous 
membrane, the basilar membrane Surmounting the cristae and the maculas are 
the cupula and the otolithic membrane, respectively, sensory threads ramify in 
the intervening spaces The cupula is a transparent gelatinous mass The oto- 
hthic membrane encloses chalk crystals of varied sizes Wittmaack has demon- 
strated that the cupula contracts under the influence of acids, by excitation from 
cold water and from the anode, alkalis, warm water and the cathode cause it to 
cvpand His theory of turgor is built on these observations In the living state 
the cupula fills almost completely the space between the crista and the roof of the 
ampulla In man the proportion between the size of the anterior and posterior 
planes of the utricular macula is 1 2)4 The macula of the saccule presents three 
planes, dorsal, anterior and principal, which are related in size to each other m 
proportion of 1 1 2 (measurements on rabbits) The epithelium of the 
cristae and maculas consists of hair cells, supporting cells and marginal ce’ls The 
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hair cells have the shape of a bottle, the protoplasm sui rounding the nucleus is 
clear and the nucleus is situated in the lower part, particles of fat and lipoids 
are found at the periphery The free surface of the hair cells is covered by a 
cuticular plate, here a diplosome is situated which gives rise to a very slender 
elastic thread Also originating in the cuticular plate, but independent of the 
elastic threads, are the sensory threads, composed of a number of hairs bound 
together by a homogeneous substance The supporting cells lie between the sen- 
sory cells, and there is no protoplasmic connection between them The length 
of the supporting cells is almost twice that of the hair cells The nucleus lies in 
the lower part, the protoplasm is traversed longitudinally by fibers calls iomfi- 
brilles Werner has observed regional diflFerences in the structure of the epithelium 
of the maculas (less pronounced in that of the saccule), the height of the epithelium 
varying considerably in different areas Fine canals exist between the supporting 
and the sensory cells for the terminal nerve fibers 

Opinions differ as to the exact structure of the cupula and its i elation to the 
hail cells Perhaps most observers agree that the cupula is composed of cylinders 
formed by the ramifying hairs, the cylinders being filled with a liquid Stricht 
thought the cupula was composed of a system of cylinders, the walls of which 
were formed by the supporting cells and the centers by the protoplasm of the 
sensory cells Opinions differ also with regard to the structure of the otolithic 
membrane Accoidmg to Quix, Kolmer and others, the otolithic membrane is 
attached to the macula by fibers coming from the supporting cells and by the short 
sensory hairs, which project like stakes into canals m the gelatinous mass of 
the otolith Wittmaack’s idea, which the investigations of Werner tend to support, 
IS that the otolithic membrane is formed by a network of sensory threads, in the 
meshes of which the crystals of chalk are embedded According to the latter 
observers, a delicate membrane separates the otolithic membrane and the sensory 
and supporting cells of the macula from the endolymphatic space Other histolo- 
gists deny the existence of this membrane In the pike the otolith is suspended 
above the maeula by a thick band arising from the marginal cells, the space 
between precludes the possibility of contact between the otolith and the macula 
The vestibular nerve divides into two branches The superior branch supplies 
the ampullae of the horizontal and the anterior vertical canals, the macula of the 
utricle and the upper part of the macula of the saccule The inferior branch is 
distributed to the inferior part of the macula of the saccule, the ampulla of the 
posterior vertical canal and the cochlear nerve A branch from the cochlear 
ganglion is said to go to the posterior part of the macula of the saccule The 
terminal nerve fibers pierce the basilar membrane, losing their medullary sheaths, 
and form a calix, or plexus, around the sensory ciliated cells, penetrate between 
the sensory and supporting cells and end freely at the epithelial surface They do 
not penetrate to the protoplasm of the cells De No described large, medium and 
small nerve fibrils to the hair eells, which supply the central, lateral and marginal 
parts of the cristae, respeetively He distinguished also three regions of the 
maeula of the utricle which have special types of termination of the nerve, the 
corresponding part of the otolith having a different structure These differences 
are not distinguishable in the macula of the saccule 

Many investigations have been made of the position of the sensorial elements 
of the labyrinth in the skull De Burlet has calculated mathematically the posi- 
tions of the maculas and the semicircular canals Quix measure d the angles 
formed by the planes of the maculas with a plane of orientation (plane formed 
by the under surface of the occipital bone) and with the frontal, sagittal and 
horizontal planes, employing the skulls of various animals, including man In man 
the angle formed by the anterior and posterior parts of the lapillus is 140 degrees , 
the angle between the anterior part of the lapillus and the horizontal plane is 
59 degrees, the corresponding angle for the posterior part is 20 degrees, the 
lapillus forms with the sagittal plane an angle of 84 degrees The two lapilh 
are at an angle of 167 degrees with each other The angle formed by the two 
parts of the sagittae is 157 degrees, with the horizontal plane the anterior part 
forms an angle of 69 degrees, and the posterior part an angle of 82 degrees 
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With the sagittal plane, the anterior part of the sagitta forms an angle of 46 
degree and the posterior part an angle of 22 degrees The angle formed by the 
postenor parts of the two sagittae with each other is 44 degrees With relation 
to the plane of orientation, the lapillus presents an angle directed forward, upward 
and outward, the sagitta presents an angle directed laterally, backward and 
upward The planes of the utricular maculas he almost horizontally The 
saccular planes are situated S 3 mimetricall 3 ' (but not in the same plane) in i elation 
to the sagittal plane of the skull The utricular macula forms with the macula 
of the saccule an angle of about 70 degrees The planes of the semicircular canals 
of one side are at about right angles to each other The planes of the two hori- 
zontal canals form an angle with each other of 173J4 degrees, their line of inter- 
section forms an angle of 15 degrees with the basilar cranial plane The planes 
of the two anterior vertical canals form an angle with each other of 82i4 degrees, 
and their line of intei section lies at an angle of 82 degrees with the basilar cranial 
plane The angle formed by the planes of the two posterior vertical canals is 
90 degrees, their line of intersection forms with the basilar cranial plane an angle 
of 88 degrees In order to place the horizontal canals in a horizontal plane, the 
head must be inclined 30 degrees forward 

Static functions of the maculas of the saccules is denied by many writers 
Werner has discovered anatomic particulars, both of form and of structure, in 
the utricle which indicate that this organ can exercise all the static functions 
Histologic examination of the acoustic end organs is not without disadvantages 
Both histologic preparations and direct obsemmtions are necessary for an exact 
determination of the structure Dennis, San Diego, Calif 


Possibilities of Vitamin C ^Ianagement in Cases of Inner Ear Deafness 
AND Tinnitus Z Szolnoky, Monatschr f Ohrenh 73 707 (Nov ) 1939 

The author observed 50 cases of different cochlear disturbances In +he cases 
of chronic catarrh of the middle ear injections of vitamin C diminished the tinnitus, 
as they did in those of otosclerosis In cases of arteriosclerosis of the inner ear — ■ 
the majority of the cases observed — ^the improvement is due, the author believes, 
to the general increase of metabolism Eight injections Avere given, two a week, 
besides a generally improved diet containing lemon The results were marked 
improvement of hearing in more than half the cases and decrease of tinnitus and 
of blood pressure In cases of acute neuritis also, this vitamin C shock, as the 
tieatment is termed by the author, should be tried, as vitamin C seems to be an 
important factor for detoxicating the organism Lederee, Chicago 


Adenoma or the Ceruminous Glands of the Ear W Sprenger and F 
Prietzel, Montschr f Ohrenh 73 722 (Nov ) 1939 

A fibromatous tumor, ivhich had originated from the superoanterior portion 
of the cartilaginous canal wall, near the tragus, was removed from the external 
oar canal of a 50 year old man Histologically it appeared as glandular tissue 
of the nature of ceruminal glands and seemed to be benign A few cases in which 
similar changes were noted are recorded Lederer, Chicago 


Pharynx 

The Plummer-Vinson Syndrome David P Cordray, Ann Otol, Rhin & 
Laryng 49 160 (March) 1940 

The Plummer-Vinson sjmdrome consists of anemia, glossitis and dysphagia 
m addition, there is web formation across the opening of the esophagus Differ- 
ontial diagnosis must embrace all forms of djsphagia at the upper end of the 
esophagus ulceration from tuberculosis, syphilis or a malignant growth, stricture 
due to swallowing a corrosue, retropharjmgeal diverticula, aneurysm, mediastinal 
lumors, ccriical exostoses and, less often, central lesions resulting in bulbar palsy 
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Experiments showed that secondary anemia in no way predisposes to the web 
formation, and it is thought that in the true Plummer-Vinson syndrome the web is 
the cause of the anemia, on account of its interference with nutrition The experi- 
ments have caused the author to conclude that marked, protracted secondary anemia 
is capable of producing precancerous lesions in the esophagus, as the laboratory 
animals showed hyperkeratinization of the epithelial lining of the esophagus, with 
proliferation of the epithelial layer and an increase m the usual number of mitotic 
figures V Miller, Philadelphia 

Puncture Wounds of the Mouth and Throat Wolfgang Klimpel, Ztschr 
f Hals-, Nasen- u Ohrenh 45 328, 1940 

The author reports a group of 23 patients presenting puncture wounds of the 
mouth and throat, localized in the tonsil, soft palate, pharyngeal wall, anterior 
palatine arch and hard palate These wounds are commonly made by children 
while at play and are produced either by their falling or by being struck while 
having a variety of substances in their mouths The cases described include 
instances of injuries from glass tubes, metal tubes from toys, tm horns, wooden 
sticks and metal whistles In adults the wound may be caused by a smoking pipe 
or some other foreign body 

In the cases reported, complications were rare Treatment was usually con- 
servative, with attention to drainage should infection occur Removal of broken-off 
foreign bodies was also indicated The author comments that the normal secre- 
tions of the mouth usually aided in rapid healing and, on the whole, did not 
encourage secondary infections Perskv, Philadelphia 


Larynx 

The Significance of Hoarseness Walter Wells, Ann Otol , Rhin & 
Laryng 49 99 (March) 1940 

Hoarseness is a symptom in every case of some involvement of the larjmx 
It IS often the only symptom present, even with an extremely serious laryngeal 
condition The author discusses the conditions in which it chiefly occurs voice 
strain, singer’s node, pachydermia laryngis, acute and chrome catarrhal laryngitis, 
acute edematous laryngitis, acute spasmodic laryngitis (false croup), diphtheria 
(true croup), tuberculosis, syphilis, benign and malignant neoplasms and paralysis 
In a child who has hoarseness and difficult breathing unassoaated with a cold 
and of long duration, laryngeal polyps should be suspected These are the most 
common benign growths in children and may develop rapidly 

In persons in the neighborhood of 20 to 30, if there is persistent and recurrent 
hoarseness, especially if the patient is anemic and has a chronic cough, tuberculosis 
should be thought of 

Persistent hoarseness in patients above the age of 40 should suggest a malignant 
condition 

The mechanism of the larynx m causing hoarseness, the diagnosis of the various 
conditions and the treatment are briefly discussed Emphasis is placed on removal 
of causative factors, vocal rest and proper instruction as to how to use the voice 
without strain when the acute symptoms are gone 

M V Miller, Philadelphia. 

The Voice After Lvryngofissure and Laryngectomy for Cancer of the 
Larynx Chevalier L Jackson, Surg, Gynec & Obst 70 537 (Feb) 1940 

The author has made an analysis of a questionnaire sent out to all his living 
patients operated on since 1929 for cancer of the larynx Replies were received 
from 51 patients who had either one or both cords removed by laryngofissure 
and from 30 patients on whom a total laryngectomy had been performed The 
questionnaire dealt primarily with the effects on voice 
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In the group who had a larj'ngofissure, 43 have had a useful voice since the 
operation Of the laryngectomized patients, 50 per cent replied that they have 
developed a fair voice 

In analyzing these reports, the author believes that the voice is of secondary 
consideration, since in the presence of a malignant tumor the life of the patient is 
at stake However, his statistics show that the majority of the patients were 
able to develop useful voices and to resume their original occupations after either 
a laryngofissure or a laryngectomy The majority of patients who developed a 
voice after laryngectomy considered it good, while the majority of patients who 
had a laryngofissure considered their voices only fair 

He advocates the employment of a systemic course of voice lessons to educate 
these patients in buccoesophageal speech This training should be started as soon 
as the wound is healed, and, finally, an artificial larynx should not be tried until 
after the patient has made some effort to develop a voice without it 

Persk\, Philadelphia 


Experimental and Clinical Studies of Pharyngeal and Laryngeal 
Paralysis Arne A Sjoberg and Edward Stroi>iwall, Ztschr f Hals-, 
Nasen- u Ohrenh 4S 322, 1940 


While laryngeal paralysis is usually associated with a peripheral lesion involv- 
ing the recurrent laryngeal nerve or the vagus nerve, either in the neck or in the 
mediastinum, a central lesion of the medulla, particularly in the region of the exit 
of the glossopharyngeal, vagus, accessory or hypoglossal nerves, may also produce 
a unilateral paralysis This has been termed the hemibulbar paralysis syndrome 
The authors described the following lesions in this region an intramedullary 
tumor, syringobulbia, disseminated sclerosis, acute bulbar paralysis, Wallenberg’s 
syndrome with thrombosis of the posterior inferior cerebellar artery and a circum- 
scribed syphilitic meningitis Peripheral lesions may include a tumor of the base 
of the skull or in the epipharynx, tuberculosis, syphilis or fracture of the base of 
the skull in the region of the jugular foramen 

To establish a criterion for a more exact diagnosis, the authors have, through 
animal experimentation, attempted to isolate the independent actions of each of 
the four nerves in their relation to paralysis of deglutition and of the larynx 
They cut the glossopharyngeal nerve in a group of IS cats and observed the end 
results both by direct examination and by means of the endoscope 

A summary of their observations, both on these experimental animals and in 
clinical studies, is as follows 1 In man, section of the glossopharyngeal nerve 
produces disturbance of taste and other sensory disturbances but no evidence of 
any interference of the motor functions of swallowing 2 Recurrent neural paraly- 
sis with the midposition of the cords may be caused by lesions of the nucleus 
ambiguus or injury of the root fibers of the accessory nerve 3 Section of the 
glossopharyngeal nerve in cats produces no paralysis of the pharynx, no lateral 


movement of the posterior pharyngeal wall {mouvemcnt de rideau of Vernet) and 
no difficulty in the act of swallowing 4 Section of the vagus nerve in cats pro- 
duces a unilateral paralysis of the pharynx, mouvement de rtdeau, recurrent paraly- 
sis and the paramedian position of the cords S Clinical and experimental studies 
haie-shown that the viouvement de iideait is due to a unilateral paralysis of the 
iRgus and that the glossopharyngeal nerve has only a sensory function but no 


motor functions 


Perskv, Philadelphia 


Nose 

^f\LlGNANC\ OF THE NaSVL ACCESSORY SiNUSES WITH A RePORT OF TwO CaSES 
OF Primary Cxrcinoma of thf Frontal Sinuses Earle G Breeding, 
Ann. Otol , Rhm & Larjng 49 141 (March) 1940 

Pnmarj carcinoma seems to be the most common varietj of malignant growth 
at present Carcinoma is most frequently seen dunng the fifth decade of life and 
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sarcoma chiefly in early life, the latter usually follows injury The maxillary 
sinus IS most frequently involved, the ethmoid, the sphenoid and the frontal come 
then m the order named Involvement is usually secondary but may be primary 
Chronic suppuration is probably the most frequent causative factor m carcinoma 
There is usually some irritant present, such as chronic sinusitis, uressure from 
tumois or deformities or abscesses of dental origin 

The early growth is so insidious that there are no noticeable symptoms , later, 
swelling, pain, nasal discharge and frequently bleeding are seen Headache, 
obstruction and foul discharge indicate advancement Bleeding may be serious, 
because of erosion of the vessel Anemia and loss of weight appear later Usually 
only one side is involved Biopsy and roentgen examination aid in diagnosis 

A malignant condition may be mistaken foi sinusitis, a dentigerous cyst, a 
fibroma or an osteoma It must be differentiated from tuberculosis, syphilis, for- 
eign bodies and rhinoscleroma In any patient over 40 nasal hemorrhage from one 
side recurring frequently, a prominence over the sinus, ulceration and fetid dis- 
charge, especially if the upper teeth are coming loose, should make one suspect the 
presence of a malignant growth A hard, immobile growth, rapidly spreading to 
adjacent tissues and glands, in the presence of a negative Wassermann reaction, 
should be subjected to biopsy 

The prognosis depends on the type of neoplasm, its cellular structure, the age 
and general condition of the patient, the duration and the situation of the giowth 
The outcome is usually bad, but not so bad as foimerly, as some cures have been 
reported, and life may be prolonged 

Treatment depends on the location, duration and type of growth If surgical 
intervention is used it should be followed by loentgen and radium therapy and 
diathermic treatment 

The author reports 2 cases of primary carcinoma of the frontal sinus 

M V Miller, Philadelphia 


Two Cases or Fibroma of the Nasal Accessorv Sinuses R Balzer, Ztschr 
f Hals-, Nasen- u Ohrenh 45 307, 1940 

The author reports 2 cases of fibroma of the nasal accessory sinuses In the 
first case a large tumor involved the ethmoid sinus, while in the second case the 
growth originated in the frontal sinus 

The particular interest in these cases is that histologic study of the tumor 
masses revealed typical fibromatous tumors with numerous areas undergoing 
calcification Persky, Philadelphia 


Miscellaneous 

Deep Neck Infection August L Beck, Ann Otol , Rhin & Laryng 48 940 
(Dec) 1939 

The author reports 78 cases of deep infection of the neck in patients varying 
in age from 8 months to 81 years Over half the infections (S3 per cent) involved 
the pharyngomaxillary space, 23 per cent were in the submaxillary space, 14 pei 
cent were in the carotid sheath, 10 per cent were infections of the pretracheal 
fascia, 3 per cent were infections of the prevertebral fascia, and 21 per cent' were 
suppuration of the cervical lymph nodes Streptococcus haemolyticus appeared 
more often than any other organism, and some form of Streptococcus appeared in 
over 80 per cent of all infections 

As a rule unchecked infections of the neck end fatally through septicemia, 
asphyxia or hemorrhage, with proper care the great majority of patients recover 
Recognition of sepsis is of utmost importance Continuous high temperature, 
sometimes without visible swelling, may be expected from involvement of the 
lymphatics High excursions of temperature with abrupt drops, with or without 
chills, may be expected from involvement of the v^eins Frequently there are 
periods of drenching sweat Spasm or splinting of muscles occurs when infiam- 
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mation invohes them Nerve in\olvement causes pain if sensoiy ner\es are 
affected, parab'sis, if motor nerves As routes for lymphatic drainage are fairly 
well known, involvement of the various nodes may give a clew to the origin of 
the infection Involvement of nodes adjacent to the vessels of the neck may lead 
to thrombosis and infection of the blood stream If an abscess forms on a node 
it should be promptly drained 

Blood counts help in prognosis A high white count vvitli a moderate inciease 
in polymorphonuclears is more desirable than the reverse In the early stage of 
the infection, when it is severe, the eosinophils disappear, and with the lessening 
of the infection thej' reappear The presence of more than 15 per cent of young 
forms of polymorphonuclears indicates that sepsis is becoming severe enough to 
cause irritation or disturbance in the bone marrow When they reach 40 to 
50 per cent an occasional myelocyte is expected, and the appearance of these is 
always of grave significance A marked secondary anemia usually accompanies 
all severe deep infections of the neck 

The author discusses the various locations of inv'olvement and the variable 
symptoms occurring with each The complications which may appear, infections 
of the blood stream, phlebitis and thrombosis of the cervical vessels, edema of 
the larynx, empyema and mediastinitis, are all discussed The analysis of his cases 
confirms previous conclusions that most frequently the cause of deep infections 
of the neck is primary involvement in or about the tonsils 

Early recognition of trouble is urged, and proper drainage should be instituted 
If the patient is dyspneic because of edema of the larynx or a pathologic condition 
deeper in the respiratory tract, general anesthesia is contraindicated Wheie it is 
due to pressure above the larynx a pharyngeal breathing tube makes general 
anesthesia safe In the presence of dyspnea, narcotics should never be used After 
tracheotomy a general anestliesia may be used safely provided the lungs are clear 
Local anesthesia is used in deep infections of the neck only when conditions are 
present which make general anesthesia hazardous If there is no inflammatory 
involvement of the parts good local anesthesia may be gamed by reaching the 
cervical plexus at the posterior border of the sternomastoid muscle If there is 
much inflammatory swelling it is difficult to anesthetize anything except the skin 

M V Miller, Philadelphia 


Plastic Repair of Gingivobuccal Adhesions Claoue, Oto-rhino-laryng 
internat 24 41 (Feb ) 1940 

The advantage of Claoue’s method of repair of adhesions between the gums 
and the cheek is that recurrences are obviated The technic is (1) an incjsion 
along the crest of the adhesion, (2) extension of the primary incision posteriorly 
along the gum and (3) an incision from the outer end of the first incision diagonally 
forward to the gum This results in two triangular flaps with their bases toward 
the gum and the cheek respectively After elevation and thinning of the flaps, 
the underlying scar tissue is removed The anterior flap is slid inward along the 
incision in the membrane of the gum , the posterior flap is slid outward to approxi- 
mate the outer edge of the anterior flap It is important to dissect the buccal flap 
sufficiently to permit its being easily brought into apposition Presumably the 


flaps are sutured 


Dennis, San Diego, Calif 


Behavior of the Oral Mucosa After Cutaneous Stimulation C Calabresi 
Arch ital di otol 51 S63 (Nov ) 1939 

Calabresi studied the influence of cold applied to the skin of the extremities on 
the temperature of the tonsil and anterior pillar, using the thermoelectric couple 
of Benedict-Comel Two groups of 15 subjects each, varying in age from 6 to 
41 years, were investigated The stimulus was applied by immersing the foot m 
a cold bath, kept at a constant temperature of 10 C To the first group the 
stimulus was applied for twenty minutes, and temperature readings were made at 
two, five, ten, fifteen and twenty minute intervals from its application To the 
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second group the stimulus was applied for five minutes, and readings were made 
at five and ten minute intervals after the stimulation The results of the experi- 
ment were that in the first group the temperature of the oropharynx fell during 
the first five minutes and then rose to normal at the fifteen minute interval, to be 
again lowered between the fifteen and twenty minute period In the second group, 
five minutes after the cessation of the stimulus the temperature of the oropharynx 
had risen rapidly to normal values, and at the ten minute interval the normal 
value was exceeded Younger subjects showed greater reactions than adults 

Dennis, San Diego, Calif 


Serologic and Allergic Reactions of Scleroma and Its Specific Management 
E Neuber, Monatschr f Ohrenh 2 58 (Feb) 1940 

Through complement fixation and agglutination, the specificity of the bacillus 
of scleroma can be determined, and it can be differentiated from other encapsulated 
bacilli With the aid of specific antigens, an allergic reaction can be achieved in 
the patient with scleroma The best method is mtracutaneous injection Not 
only localized but also generalized symptoms appear which indicate that the vac- 
cine might be successful The allergic reaction evidences a reddened edematous 
halo after twenty-four hours , this is followed after a few days by a hard circum- 
scribed infiltration, which remains for three to four weeks The chemical and 
radiation methods of treatment have been discarded The modern treatment is 
injection of specific vaccine First, the general condition of the patient must be 
improved, a gold compound (aurothiodextrose, solganol B) has rendered best 
service in this respect As an introductory treatment, small doses of this compound 
(0 01 to 0 25 Gm ) up to 2 to 5 Gm total dosage are given Then an autovaccine 
is used The smallest amount of vaccine which still yields an allergic reaction is 
the initial dose, and the injection can be repeated m four to five days with slightly 
increasing doses Constant watchfulness for local or generalized symptoms is 
required Altogether, twelve to fifteen injections are given, and after six to eight 
weeks a second and if necessary a third combined gold and vaccine treatment is 
administered The best results are achieved with the use of specific convalescent 
serum, four to six injections once a week in doses from 30 cc to 100 cc, intra- 
muscularly Blood transfusions from convalescent patients also give excellent 
results but are hampered by the fact that the blood groups have to be alike In 
the autlmr’s opinion, the diagnosis and treatment of scleroma do not yield any 

Lederer, Chicago 
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Percussion of the Skull L Benedek, Pract oto-rhino-laryng 2 325 (Nov) 
1939 

The author constructed a rather ingenious apparatus for percussion of the 
skull, a mechanical hammer capable of giving a measured or regulated blow In 
addition, he used an associated oscillometer which records the various sound 
waves He attempted to differentiate the nature, the location and the dependence 
of the percussion note He constructed an individual tone chart and tried to 
determine by the variations in the recordings on the oscillometer certain factors 
that would permit him to establish the nature and location of many intracranial 
lesions Benedek states that he is able by this procedure both to differentiate 
and to localize abscesses of the brain, intracranial tumors and other lesions 

Persky, Philadelphia 

Sensitivity, Anesthesia and Innervation op the Nasopharynx A v 
Gyergyay, Acta oto-laryng 27 519, 1939 

Von Gyergyay has worked out the areas of the nasopharynx in which sensa- 
tions of touch and pain are locally present and those in which pain is referred 
to the nose, the pharynx and the ear He has also worked out the areas from 
wffiich the gag reflex and the sneeze reflex arise These areas are shown on 
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drawings The superior and posterior surface of the soft palate has little 
sensation nor is it capable of setting up reflexes In the velum the levator muscles 
have taken over the role of reflex excitors When the muscle is partially con- 
tracted the gag reflex is most pronounced If the muscle is fully contracted there 
IS no gag reflex 

For anesthesia of the nasopharynx he uses a thin 8 to 10 cm needle and 
injects the anesthetic into the outer third of each side of the soft palate one-half 
the distance between the attachment and the free edge Then, while the patient 
says "A” he injects further in a sagittal direction toward the side surface of the 
contracted levator muscles using 1 to 2 cm of a 1 to 2 per cent solution of pro- 
caine hydrochloride with epinephrine added After this he paints tl-'e upper choanal 
region of the nasopharynx with a mixture of cocaine and epinephrine 

In making anatomic preparations of the region into which he makes the injec- 
tion he has found, in addition to the well known pharyngeal plexus, which lies 
at the level of the oropharynx, a second smaller plexus lying higher up, which 
involved only the area of the nasopharynx and had connections with sympathetic 
fibers This network was connected with a ganglion lying in the upper outer 
point of the fossa of Rosenmuller He dissected branches going from this ganglion 
downward and inward and inward and toward the side wall His injection of 
anesthetic, therefore, involves the region of the motor nerve supply of the levator 
muscles and also the ganglion and nerve plexus just described 

Grove, Milwaukee 



Directory of Otolaryngologic Societies ^ 


NATIONAL 

American Medical Association, Scientific Assembly, Section on 
Laryngology, Otology and Riiinology 

Chairman Di LeRoy A Schall, 243 Charles St , Boston 
Secretaiy Di Louis H Clerf, 1530 Locust St, Philadelphia 
Place Cleveland Time June 2-6, 1941 

American Academy or Ophthalmologv and Oiol\r\ngology 

Piesident Di Piank Brawley, 30 N Michigan Ave, Chicago 
Piesident-EIect Dr Frank R Spencei, Physicians’ Bldg, Bouldei, Colo 
Executive Secretaiy Di William P Wheiry, 1500 Medical Arts Bldg, Omaha 

American Broncho-Esophagologicai Association 
President Di Gabriel Tucker, 250 S 18th St, Philadelphia 
Secretaiy Di Paul Holniger, 1150 N State St, Chicago 

American Laryngoi ogical Association 
President Di Goidon Berry, 36 Pleasant St, Worcester, Mass 
Secretary Di Chailes J Imperatori, 108 E 38th St, New York 
Place Atlantic City, N J Time May 28-30, 1941 

American Lart ngoi ogical, Rhinological and Oiological Society, Inc 
President Dr J Mackenzie Biown, 1136 W 6th St, Los Angeles 
President-Elect Dr James A Babbitt, 1912 Spruce St , Philadelphia 
Secretary Dr C Stewart Nash, 708 Medical Arts Bldg, Rochester, N Y 
Place Ambassadoi Hotel, Los Angeles Time June 16-18, 1941 

SECl IONS 

Eastern — Chaiiman Di N S Weinbeigei, Robeit Packei Hosp , Sayre, Pa 
Place Philadelphia Time Jan 10, 1941 

Southein — Chaiiman Di William G Kennon, Doctors Bldg, Nashville, Tenn 
Place Nashville, Tenn Time Jan 8, 1941 

Middle — Chaiiman Dr Walter H Theobald, 307 N Michigan Ave, Chicago 
Place Chicago Time Jan 27, 1941 

Western — Chairman Dr Robert C Martin, 384 Post St, San Fiancisco 
Place San Francisco Time Feb 1-2, 1941 

American Otological Society 
President Dr Geoige M Coates, 1721 Pine St, Philadelphia 
Secretary Dr Isidore Fnesner, 36 E 73d St, New York 
Place Atlantic City, N J Time May 26-27, 1941 

* Secretaries of societies are requested to furnish the information necessary to 
keep this list up to date 
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The istensh (*) preceding tbe pige numPcr 
indicates an original article in the Archives 
Subject entries are made for all articles Au- 
thor entries are made for original articles and 
society transactions Book Kevlews and Society 
Transactions are indexed under these headings 
in their alphabetical order under the letters B 
and S, respectively 


Abnormalities and Deformities See under 
names of diseases organs and regions as 
Lateral Sinus , Palate, cleft , etc 
Abscess See under names of organs and re 
gions as Brain , Cerehelli m , etc 
\c d Ammo See Ammo Acids 
lactic, certain reactions of laryngeal tissues 
to medicinal agents *429 
trichloroacetic, certain reactions of laryngeal 
tissues to medicinal agents *429 
4c dosis from sulfanilamide *284 
sodium bicarbonate and sodium lactate in 
prevention of *286 


4couphenes See Hallucinations 
Adams Stokes’ Disease See Heart block 
Adenoids, clinical and roentgenologic examina- 
tion of nasopharynx, 379 
morphology of capillaries In persons with 
adenoids, 828 

Adenoma of ceruminous glands of ear 1115 
Adhesive Plaster, dental molding compound cast 
and adhesive strapping In rhinoplasUc sur- 
gical procedure, *333 

Agglutination acute hemolytic anemia associ- 
ated with autoagglutination following ad- 
ministration of sulfanilamide for sore 
throat, *286 

Agranulocytosis See Granulocytopenia 
Air Passages See Respiratory Tract 
Alcohol Therapy See Otitis Media , Vertigo 
Allergy gee Anaphylaxis and Allergy 
American Board of Otolaryngology, American 
Laryngological Association integration sur- 
vey, 400 


Amencan Laryngological Association , American 
Board of Otolaryngology , Integration sur- 
vey 400 

past and future 387 

Amino Acids Intravenous feeding with refer- 
ence to amino acids 604 


Aminobenzenesulfonamide See Sulfanilamide 
and Sulfanilamide Derivatives 
Amphetamine circulatory effects of volatile 
amphetamine (henzedrme Inhaler), 180 
Amygdalectomy See Tonsillectomy 
Anaphylaxis and Allergy See also Asthma, 
Hay Fever, etc 

vestibular syndrome induced in guinea pigs 
oy allergic reaction 185 
nderson J c Device to hold diagnostic 
tube In place, *529 

ndrews A H , Jr Intravenous feeding with 
reference to ammo acids, 604 
* ^'^hte hemolytic anemia associated with 

“Ifvoagglutlnation following administration 
for sore throat *286 
, vom acute hemolytic anemia following 
sulfanilamide *286 
'“mmer-Vinson syndrome 1115 


Anesthesia conduction, medial orbital conduc- 
tion anesthesia of ethmoid nerve In ethmoid 
surgery, 824 

ether tube and Up retractor attachments for 
mouth gag *121 

sensitivity, anesthesia and innervation of 
nasopharynx 1120 

use of vinyl ether (vinethene) In infancy and 
childhood (report of 100 cases), 823 
Angina See also Throat 
Agranulocytic See Granulocytopenia 
Plaut-Vinctnt infection on base of tongue 
and epiglottis 379 

Angiocndothelioma of nasopharynx, *1076 
Anomalies See under names of organs dis- 
eases and regions as Lateral Sinus, Palate, 
cleft , etc 

Anosmia See Smell 
Antritis See under Antrum 
Viitrostomy See under Antrum 
Antrum See also Sinuses Aasal 
acute antritis complicated by optic neuritis, 
*331 

alleged painful sequelae and poor results of 
antrostomy S24 
cysts *541 

evaluation of roentgen diagnosis of maxillary 
sinus disease, 824 

fatal hemorrhage after puncture of maxillary 
sinus 602 

forceps for removing antral mucosa for 
biopsy, *523 

infection role of dental infections *568 
maxillary sinuses *566 

osteoma of maxillary sinus , report of case, 
*499 

surgical intervention in maxillary sinusitis 
*549 

Aphasia from meningoencephalitis with right- 
sided otitis *90 
Aphonia See under Voice 
Apparatus See also Instruments 
conservative treatment of sinusitis in children 
*728 

device to hold diagnostic tube in place, *529 
nystagmography , method for graphic record- 
ing of nystagmus during and after turning 
and of caloric nvstagmus, *464 
percussion of slnill, 1120 
technic for insufflating benzedrine vapor in 
cases of sinusitis in Infants *1107 
thyratron inflector, its behavior with certain 
vowels and Us use in instructing deaf 
children 586 

treatment of acute laryngotracheohronchitis 
*321 

Arlenes See also Embolism, Thrombosis etc 
carotid, vestibular syndrome Induced in 
guinea pigs by allergic reaction 185 
complications following ligation of carotid 
arteries , ligation for nasal hemorrhage *77 
Arthritis and sinus disease, *363 
Aspirator treatment of acute laryngotracheo- 
bronchitls, *321 

Asthma See also Anaphylaxis and Allergy 
and weather conditions 825 
Atrophy See Nerves, optic 
Audiometer See Hearing tests 
Audition See Hearing 
Auditory Organ See Ear 
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Aufrlcht, G Dental molding compound cast 
and adhesive stripping in rhinoplastic sur- 
gical procedure, *333 

Aviation and Aviators, aviation deafness, acute 
and chronic, *417 

effect of airplane noise on auditory acuity of 
aviators , preliminary remarks, 580 
Azotemia See Blood, urea 

Babbitt, J A American Laryngologlcal As 
sociation, past and future 387 
Larjngeal epilepsy, with symptoms conform- 
ing to pattern of substantiated cases re- 
ported in literature, report of case 393 
Babcock J W Role of sulfanilamide in 
treatment of acute otitis media, *240 
Bacteremia See also Septicemia , etc 

Bacillus proteus in otitis media, complicated 
by mastoiditis, meningitis and bacteremia 
*947 

Bacteria See also Pneumococci, Staphylococci 
Streptococci 

proteus group , Bacillus proteus in otitis 
media, complicated by mastoiditis, menin- 
gitis and bacteremia, *947 
proteus group, thrombosis of lateral sinus 
and abscess of temporal lobe due to Bacil- 
lus proteus, *1098 

Bancroft, F W Use of anticoagulants in 
cases of postoperative thrombosis and em- 
bolism, *934 

Bandaging dental molding compound case and 
adhesive strapping in rhinoplastic surgical 
procedure *333 

Bast, T H Development of otic capsule, re- 
sidual cartilages and defective ossification 
and their relation to otosclerotlc fool, *771 
Beck, J C Urgent surgery about head and 
neck 408 

Bell’s Paralysis See Paraljsls, facial 
Benzedrine See Amphetamine 
Bemhelmer, L B Mechanism of effect of 
estrogen on nasal mucosa in atrophic rhin- 
itis , successful treatment with prostlgmine 
methylsulfate , further report *957 
Bilchick E B Diseases of sphenoid sinus with 
report of case of cyst of sphenoid sinus 
*1031 

Biopsy See under Antrum 

Black W C Benign and malignant tumors of 
]aw, *200, 394 

Blady, J V Cancer of nasopharynx *092 
Blastomycosis of esophagus, *1082 
Blindness and optic neuritis, *282 
Blood Ssee also Hemoglobin and Hemoglobin 
Compounds 

coagulation use of anticoagulants in cases 
of postoperative thrombosis and embolism 
*934 

comparison of blood and fiuld content in 
meningitis *119 
Diseases See Anemia , etc 
sedimentation rate as diagnostic aid for 
serous meningitis and acute encephalitis 
*80 

transfusions in treatment of septicemia 182 
urea , azotemia in otolaryngology 183 
Bones Conduction See Hearing tests 
Diseases See Osteitis Osteomyelitis 
fragility, brittle bones associated with deaf- 
ness and blue scleras report of syndrome 
in 2 persons of 1 family, *506 

Book Revieivs 

Cancer laringeo Su tratamento quirurgico 
B H Blsi, 193 

Maladies du larynx Clinique et therapeu- 
tique, G Canuyt 1004 


Book Reviews — Continued 


Precis d’oto-rhino laryngologie G Laurens, 
51 Aubry and A Lemariey, C09 
Brain See also Cerebellum Slenlnges, Aer- 
vous System , Pons Vnrolli etc 
abscess acute and chronic otitis as cause, *93 
abscess , cranial osteomyelitis of chronic otitic 
origin causing abscess of temporal lobe, *75 
abscess, diagnosis, *100 
abscess difficulty of differentiating otitic 
ventricular hydrocephalus from abscess of 
brain, *83 

abscess, favorable results of surgical treat- 
ment of multiple abscesses, *93 
abscess, influenza as cause of abscess of 
frontal lobe, *90 

abscess, loss of hearing after operation for 
*105 

abscess metastatic *93 

abscess of frontal lobe as complication of 
suppurative otitis *90 

abscess of frontal lobe secondary to empy- 
ema of sphenoid sinus *90 
abscess of frontal lobe with bilateral cavern- 
ous sinus thrombosis from suppuration of 
sphenoid sfnus, *97 

abscess of right frontal lobe revealed by 
trauma of left orbit, 385 
abscess of temporal lobe, roentgen diagnosis 
of diverticula" and rupture by opaque 
substance, *97 

abscess operative technic for, *104 
abscess otitic clinical observations 582 
abscess perforating gastric ulcer secondary 
to, *94 

abscess , right hemlanopla persisting 15 years 
after cerebral abscess 384 
abscess , successful drainage in patient with 
heart block and syphilis , value of dilated 
pupil on homolateral side in diagnosis of 
abscess *102 

abscess, sudden death from encephalitis, re- 
mains of cerebral abscess, *94 
abscess, thrombosis of lateral sinus and ab- 
scess of temporal lobe due to Bacillus pro 
tons *1098 

abscess treatment of *100 
abscess, use of ventriculography for otogenic 
and rhinogenic abscesses, 1003 
abscess , "venous communications ' as cause 
of multiple abscesses *92 
abscess, vcntriculographlc methods for diag- 
nosis of abscess of temporal lobe, *98 
anomalies of venous sinuses as factors In 
production of cerebral symptoms *77 
care of mastoid wounds following operation 
of brain 578 

cerebral mechanism in production of anosmia 
following head Imuries, *64 
combination of auditory and visual hallucin- 
ations with lesion of upper portion of 
peduncle and subthalamic regions, *70 
combination of olfactory and gustatory hal- 
lucinations with tumor of temporal lobe 
*71 

combined rhinologic and otologic suppuration 
as cause of intracranial complications *71 


Diseases See Encephalitis 
edema as cause of intracranial hypertension 
of otitic origin 1112 

ethmoidltls is cause of intracranial compli- 
cations *72 

extensive cerebral thrombosis with softening 
of brain originating in bilateral otitis *90 
facial spasm of cerebral origin , paralyzing 
nerve by injections of alcohol *109 
hernia , otitic Infection passing Into lepto- 
meninges by way of cerebral hernia of 
cranial base protruding into middle ear 
*116 


intracranial complications from sinal sup- 
puration *73 

mtraeranial complications of sinusitis *372 
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Brain— Continued 

Intracranial tumor involving greater super- 
ficial petrosal nerve, with otologic and 
rlimologic sjmptoms, *106 
intradural conditions in relation to rhinologj 
and otology critical survey of recent liter- 
ature, *54, *256 

localizing value of vertigo produced bv lesions 
of central vestibular systems in brain stem, 
*87 

meningiomas of 381 

microscopic and clinical pathways of cerebral 
infections from nose and face, *73 
normal brain metabolism, *260 
nuclei central pathways and connections of 
auditory nerve in man, 994 
olfactory tests (Elsberg s method) compared 
with ventriculography and encephalography, 
*62 

otologist’s part in investigation of brain 
lesions, 580 

phlegmonous encephalitis, course and patho- 
genesis of abscess of brain, intracerebral 
encephalitis and phlegmon of brain, *98 
rhlnologlc suppuration with complicating otitis 
as cause of intracranial complications, *71 
situation of central pathways for vision and 
audition, *68 

tumors, anatomy of gustatory and olfactory 
systems In relation to regional pathologic 
conditions , localizing value of tests for 
situation of tumors of brain *62 
tumors , otologic and rhlnologlc manifesfa- 
tions of Intracranial tumor, *106 
vestibular apparatus and cerebral vertigo , 
early vestibular and auditory symptoms of 
tumor of fourth ventricle, *84 
Bronchi, bronchoscopic dilatation of bronchial 
stenosis following thoracoplasty for tuber- 
culosis, 383 

new bronchoscope for examination of bronchi 
to upper lobes, *530 

Bronchitis, course of inspired ait and possi- 
bility of aspiration of mucopus from 1 side 
of nose into corresponding lung, 829 
Bronchoscopy See under Bronchi 
Bronstein, P Pituitary dwarfism with atrophic 
rhinitis, 600 

Brown, J m Acute infections of epiglottis, 
408, *631 

Bursa hygroma cysticum colli, report of case 
392 

Burton Vf Use of laminagrams In laryn- 
gology, 398 

Caisson Disease, 1002 
Caloric Test See Labyrinth 
Campbell, P A Aviation deafness , acute and 
chronic, *417 

Cancer See under names of organs and re- 
gions as Esophagus , Frontal Sinus 
Larynx , Nasopharynx etc 
Capillaries, morphology in persons with ade- 
noids, 828 

Cardiospasm See under Stomach 
Cardiol ascular Sj stem See also Arteries , 
Heart etc 

circulatory effects of volatile amphetamine 
(benzedrine Inhaler) 180 
Carotid Canal See Temporal Bone 
Carotid Sinus effect of stimulating carotid sinus 
OH spinal fluid pressure *92 
Cartilage development of otic capsule residual 
jcvtllages and defective ossification and 
their relation to otosclerotic foci *771 
improved Instruments and postoperative splint 
tct nasal plastic operations , combined 
chisel and periosteal elevator, postoperative 
nasal splint , forceps for cartilage trans- 
plants, *338 


Casselberry Prize Fund, 1005 
Casts, dental molding compound cast and ad- 
hesive strapping in rhlnoplastic surgical 
procedure, *333 

Catalase, anticatalase activity of sulfanilamide 
and related compounds, oxygen tension 
and bacteriostasis in pneumococcic cultures, 
*279 

anticatalase theory relative to accumulation 
of hydrogen peroxide in tissues, *279 
evidence against anticatalase theory, *281 

Cavernous Sinus Thrombosis See under Throm- 
bosis 

Cerebellopontlle Angle, revision of cerebello- 
pontile angle lesion syndrome, with anal- 
ysis of vestibular findings in 34 cases of 
verified tumor, *877 

Cerebellum, abscess , multiple routes df infec- 
tion in cerebellar abscess of otitic origin, 
*104 

abscess , typical cerebellar and vestibular 
symptoms of localized cerebellar abscess, 
*103 

Cerebrospinal Fluid, chemistry of spinal fluid in 
meningitis , quantitative chemical analysis 
of fluid, *118 

clinical significance of changes In spinal fluid 
with intracranial complications from sup- 
purative otitis, *80 

comparison of blood and fluid content In men- 
ingitis, *119 

diastase in poliomyelitis, *62 
effect of lyophile serum on continued reduc- 
tion of spinal fluid pressure *91 
effect of stimulating carotid sinus on spinal 
fluid pressure, *92 

estimation of chlorides bicarbonates and 
hydrogen Ion concentration In cases of 
meningitis, *118 

normal lumbar spinal fluid pressure affected 
by posture *91 

reduction of chlorides in cases of tuberculous 
meningitis, *120 
sulfanilamide in, *293 
Ceruminal Glands See under Ear 
Chait, K A Bacillus proteus in otitis media, 
complicated by mastoiditis, meningitis and 
bacteremia *947 

Chaulmoogra Oil certain reactions of laryngeal 
tissues to medicinal agents *429 
Chemotherapy See under Meningitis 
Chemotropism See Sulfanilamide and Sulf- 
anilamide Derivatives 

Chicle angioneurotic edema of larynx due to 
sensitivity to chicle , report of case *1067 

Choanae See Nose 

Cliristian-Schuller Syndrome See Schuller- 
Chnstlan Syndrome 

Chromesthesia, colored audition, 384 
Clgarets See Tobacco 

Cilia, effect of roentgen and radium radiation 
on action of cilia within respiratory tract, 
828 

Cinelli, J A New instruments for use In 
rhlnoplastic surgery, *1102 

Cisterna Magna recoveries from pneumococcic 
and streptococcic meningitis experimentally 
produced by Intraeisternal Infections and 
treated by sulfanilamide, *291 
Cleft Palate See Palate, cleft 

Clerf L H Cancer of larynx, analysis of 
250 operative cases *484 

Cloward, R E Nasopharyngeal cancer, *512 
Cochlea See Hearing, Labyrinth 
Colds See Respiratory Tract, diseases 
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Cone, A J Use of limlnagrams In laryn- 
gology, 398 

Use of salt porK in cases of hemorrhage, *941 

Cordray, D P Unusual tumors of upper part 
of respiratory tract, 390 

Cortl’s Organ See Labjnnth 

Cranium See also Frontal Bono , Temporal 
Bone etc 

anomalies of venous sinuses as factors In 
pioduction of cerebral sjmptoms *77 
cerebral edema as cause of intracranial hj- 
pertension of otitic origin, 1112 
cranial osteomjelltis following suppuration of 
frontal sinus *75 

cranial osteomyelitis of chronic otitic origin 
causing abscess of temporal lobe *75 
Eagleton s syndrome in diagnosis of increased 
intracranial pressure *85 
fractures foreign bodies *575 
fractures , histopathologic obsen atlons in In- 
tracranial complications from otitis precipi- 
tated by (1) fracture of si till (2) tuber- 
culosis and (3) sarcoma of pharyngeal 
vault, *117 

fractures of sKuIl as cause of meningitis 
*117 

intracranial complications of cranial osteo- 
myelitis *74 

intracranial pathways of infection from dis 
eases of sphenoid and ethmoid sinuses *744 
Intradural conditions In relation to rliinology 
and otology , critical survey of recent liter- 
ature *54 *25G 

osteodystrophia fibrosa of cranial bones, 184 
osteomyelitis of bones of face and sKull *254 
signs and symptoms of intracranial complica- 
tions bilateral paralysis of abducens nerve 
*79 

surgical Importance of petrosquamous sinus 
in production of intracranial complications 
during infancy *76 

Crawford E JI Correlation of clinical roent- 
genographlc and operative observations in 
sinusitis, 598 

Crowe S J Nasopharynx, 402 

Cyanosis from sulfanilamide, *284 

relation of methemoglobln to cyanosis occur- 
ring after administration of sulfanilamide 
*285 

Cylindroma of air passages 583 

Cysts See under names of organs and regions, 
as Antrum, Sphenoid Sinus, Temporal 
Bone etc 

Davison F \\ Treatment of acute laryngo 
tracheobronchitis *321 

Deaf thyratron inflector its behavior with 
certain vowels and its use in instructing 
deaf children, 586 

Deafness See also Ear diseases Hearing, 
Otitis Media , Otosclerosis 
appraisal of 4 years' experience with round 
window grafts for deafness *611 
aviation deafness acute and chronic *417 
brittle bones associated with deafness and 
blue scleras , report of syndrome in 2 
persons of 1 family *506 
‘ chronic adhesive process” deafness operated 
on by Sourdille s procedure 581 
due to osteomyelitis 997 
effects of airplane noise on auditory acuity 
of aviators , preliminary remarks 580 
experimental production In young animals by 
diet 1112 

head noises, significance measurement and 
Importance In diagnosis and treatment *903 
hearing acuity and stammering 585 
high tone deafness from nutritional stand 
point, 579 


Deafness — Continued 

important factors in conservation of hearing, 
994 

Internal car deafness 376 
labyrinthine fenestration to Improve hearing 
(preliminary report), 1112 
loss of hearing after operation for abscess of 
brain *105 

physical standaids under selective service, 
1111 

possibilities of vitamin C management in 
cases of inner car deafness and tinnitus, 
1115 

Tests See Hearing, tests 
therapy , hearing tests and hearing aids , 
clinical and experimental study 997 

Dean L IV Use of lamlnagrams in laryn- 
gology, 398 

Dcarmin, R M Thrombosis of lateral sinus 
and abscess of temporal lobe due to 
Bacillus protcus *1098 

Deglutition and vomiting function of cardio 
diaphragmatic canal of esophagus 182 
cardiospasm 379 

disorders, Plummer- Vinson syndrome 1115 
disorders, Plummer- Vinson syndrome, report 
of 2 cases *662 

disorders Plummer-Vlnson syndrome with 
report of esophageal findings in several 
cases 387 

Delph J Symposium on syphilis, laryngeal 
lesions 189 

Diabetes Mellitus gangrene and infection of 
ear nose and throat complicating diabetes 
mellitus, review of clinical considerations 
and report of case, *16 

Diastase See under Cerebrospinal Fluid 

Diathermy See under names of diseases 
organs and regions 

Diphtheria, central vestibular symptoms follow- 
ing diphtheritic angina 378 
treatment of postdiphthentlc paralysis with 
vitamin Bi, 386 

Directory of otolaryngologic societies 194, 416 
610, 830, 1006, 1122 

Donnelly J C Objective tinnitus aurium 

report of case, *1054 

Drugs certain reactions of laryngeal tissues 
to medicinal agents *429 

Ductless Glands See Endocrine Glands 

Dwarfism pituitary dwarfism with atropine 
rhinitis, 600 

Dysphagia See Deglutition, disorders 

Dysphonia See Voice 

Eagleton, W P Intradural conditions in rela- 
tion to rhinology and otology critical 
survey of recent literature *54, *256 

Ear See also Deafness Hearing, Otoihino- 
laryngology and under names of special 
structures 1 e Labyrinth Mastoid etc 
adenoma of ceruminous glands of ear, 1115 
anatomy and physiology, *793 
combined rhlnologlc and otologic suppuration 
as cause of Intracranial complications *71 
development of otic capsule, residual cartil- 
ages and defective ossification and their 
relation to otosclerotlc foci *771 
Diseases See also Otitis Media , Otosclerosis 
etc 

diseases, caisson disease 1002 
Fistula See Fistula 

gangrene and infection of ear nose and throat 
complicating diabetes mellitus , review of 
clinical considerations and report of case 
*16 

Internal See Labyrinth 
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Middle See also Otitis Aledia, Vertigo, aural 
middle, development of tympanic cavity and 
role of infection of middle ear, 819 
middle, lipoid granulomatosis (Hand-Schuller- 
Cliristian disease) involving middle ear and 
temporal bone *1045 

neoplasms of external auditory canal, G02 
nervous manifestations of toxicity of sulf- 
anilamide, vestibular dysfunction, *282 
otologist s part in investigation of brain 
lesions, 580 

plastic operations on, *171 
report of case of tumor originating from facial 
nene, 828 

revision of cerebellopontile angle lesion sjn- 
drome, with analjsis of vestibular findings 
in 34 cases of verified tumor of cerebello 
pontile angle, *877 

symposium on syphilis , otologic aspects 189 
syphilis, histopathologic study, 579 
tumors of external auditory canal with report 
of 11 cases, *831 

tympanic membrane , blue car drum 822 
vestibular apparatus and cerebral vertigo 
early vestibular and auditory symptoms of 
tumor of fourth ventricle, *84 
usual hallucinations associated with vestib- 
ular disturbances, *G9 


Edema See also under Brain , etc 
angioneurotic, of larynx due to sensitivity to 
chicle, report of case, *10G7 


Education American Larvngological Associa- 
tion, American Board of Otolaryngology, 
integration survey, 400 

Electrocoagulation See under names of dis- 
eases organs and regions 


Embolism See also Thrombosis 
use of anticoagulants in cases of post 
operative thrombosis and embolism, *934 
Emphysema, transport of air along sheaths of 
pulmonic blood vessels from alveoli to 
mediastinum, clinical implications, 1001 
Empyema, abscess of frontal lobe secondary to 
empyema of sphenoid sinus, *96 
Encephalitis nonsuppurative intracranial com- 
plications from otitis encephalitis , otitic 
hydrocephalus *81 

otogenous nonsuppurative encephalitis, forms 
of nonsuppurative intracranial complica- 
tions from otitis media *88 
otogenous nonsuppurativ e encephalitis from 
labyrinthitis, *89 

Phlegmonous course and pathogenesis of 
abscess of brain intracerebral encephalitis 
and phlegmon of brain, *98 
Phlegmonous without localized abscess of 
brain *99 

Sedimentation rate as diagnostic aid for 
meningitis and acute encephalitis 


sudden death from encephalitis, remains of 
cerebral abscess, *94 
Vertigo and sinus thrombosis *83 
Encephalography See under Brain 
ndocrine Glands interrelations of ductless 
glands and otolaryngology 412 

infections of 408 *631 
laut-Vinccnt infection on base of tongue 
and epiglottis 379 

Epilepsy laryngeal with symptoms conforming 
jo pattern of substantiated cases reported 
Pn.Jir “mrhture report of case 393 
Pharynx See Nasopharynx 
P staxls See Nose, hemorrhage 
Equilibrium See Cerebellum, Labyrinth, 
^ -hystagmus , Posture 
V rli, J jj Tumors of nose and throat *12S 


Ernsting, H C Acute antritis complicated by 
optic neuritis, *331 

Esophagus See also Deglutition 
blastomycosis of, *1082 

carcinoma in association with that of tongue, 
601 

catarrhal esophagitis, 999 
deglutition and vomiting, function of cardio- 
diaphragmatlc canal of esophagus, 182 
Fistula See Fistula 

Foreign Bodies See under Foreign Bodies 
intravenous feeding with reference to amino 
acids, 604 

new surgical treatment of varicose veins of, 
1003 

PIummer-1 inson syndrome, 1115 
Pliimmer-Vinson svndrome, report of 2 cases, 
*662 

Plummer -\ inson svndrome with report of 
esophageal findings in several cases 387 
retropharyngeal fibroma and tertiary syphilis 
report of case, GOG 
tumors of *155 

Estrogens mechanism of effect on nasal mucosa 
in atrophic rhinitis , successful treatment 
with prostigmine methylsulfate , further re- 
port, *957 

treatment of leuEoplahia buccalis and related 
lesions with estrogenic hormone 825 

Ether See under Anesthesia 

Ethmoid Bone developmental extension of 
anterior ethmoid cell within frontal sinus 
report of case, *32 

transantral ethmoidectomy (modification of 
method of Ermiro de Lima) 824 

Ethmoid Sinus See also Sinuses Nasal 
ethmoid sphenoid sinuses *574 
ethmoiditis as cause of intracranial complica- 
tions *72 

frontoethmoid sphenoid region, *553 
intracranial pathways of infection from dis- 
eases of sphenoid and ethmoid sinuses, 
•744 

mucocele, *542 

Eustachian Tube device to hold diagnostic tube 
in place *529 
foreign bodies in, *517 

Eyes See also Orbit 

orbital and ocular complications and sinuses 
*367 

Fabricant N Pituitary dwarfism with atrophic 
rhinitis GOO 

Face, microscopic and clinical pathways of 
cerebral infections from nose and face *73 
osteomyelitis of bones of face and sLull, *254 
Paralysis See Paralysis facial 
plastic operations on, *164 

Farmer W D Angioendothelioma of naso- 
pharynx, *1076 

Fenton, R A Certain reactions of laryngeal 
tissues to medicinal agents 389 *429 

Fibroma of nasal accessory sinuses 2 cases, 
1118 

retropharyngeal, and tertiary syphilis, report 
of case, 606 

Fishman L Z Retropharyngeal fibroma and 
tertiary syphilis, report of case, 606 

Fistula, artificial in cases of otosclerosis, *1 
labyrinthine, positive fistula symptom due to 
chemicals, 996 

tracheoesophageal, plastic closure of, report 
of case, 391 

Fluids, aural vertigo influence of fluid balance 
on Menibre’s disease and on hearing *83 

Forceps for removing antral mucosa for biopsy 
*523 
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rorceps — Continued 

improved instruments and postoperative splint 
for nasal plastic operations , combined 
chisel and periosteal elevator, postoperative 
nasal splint, forceps for cartilage trans- 
plants, *338 

roreign Bodies and fractures, *575 
in eustachian tube *517 

new roentgenographlc methods for localizing 
foreign bodies In soft tissues, 184 
puncture wounds of mouth and throat lllG 
results of emergency tracheotomy for foreign 
body of air passages In children, 2 clinical 
cases 380 

vegetable foreign body in lung for month 
successful removal, recovery complicated by 
measles *951 

Fouler, E P Head noises, significance, 
measurement and Importance in diagnosis 
and treatment, *903 

Fox, M S Brittie bones associated with 
deafness and blue scleras report of sjn 
drome m 2 persons of 1 family *506 

Fractures See Cranium,. Temporal Bone, etc 
Fragllltas Ossium See Bones, fragility 

Frank, D I Angioneurotic edema of larynx 
due to sensitivity to cblcle , report of case 
*1067 

Freedman A 0 Hematoma of facial nerve 
following simple mastoidectomy , dccompres 
Sion of facial nerve with gradual recovery 
of function, 589 

Froeschels, E Psychology of laryngeal func- 
tions, *1039 

Frontal Bone osteomyelitis In absence of frontal 
sinusitis, 605 

Frontal Sinus *571 See also Sinuses Nasal 
cancer, malignancy of nasal accessory sinuses 
with report of 2 cases of primary carcinoma 
of frontal sinuses 1117 
cranial osteomyelitis following suppuration of, 
*75 

developmental extension of anterior ethmoid 
cell within frontal sinus , report of case, 
*32 

frontoethmoid sphenoid region, *553 
mucocele of, *1090 
osteomas of, 180 

surgical intervention in sinusitis *551 
Fungi See Blastomycosis 

Galvanic Test See Labyrinth 
Ganglion See Geniculate Ganglion 
Gangrene and Infection of ear nose and throat 
complicating diabetes mellltus , review of 
clinical manifestations with surgical con- 
siderations and report of case, *16 
Gastric Ulcer See Peptic Ulcer 
Geniculate Ganglion new operation for nerve 
anastomosis for facial paralysis from injury 
of nerve proximal to geniculate ganglion, 
*109 

Gewanter, K Conservative treatment of sinu- 
sitis in children, *728 

Gilmore G B Pneumoeoccic meningitis 
review of English literature with report of 
2 cases in which disease was of otitic 
origin *1007 

Goldberg, S A Gangrene and infection of 
ear nose and throat complicating diabetes 
mellltus, review of clinical manifestations 
with surgical considerations and report of 
case, *16 

Goldman I B Prevention and correction of 
dorsal depressions by septal Implants *524 


Gomenol certain reactions of laryngeal tissues 
to medicinal agents, *429 

Goodyear, H M Nasopharyngeal atresia 
description of operation, 522 
Gradenigo Syndrome See Otitis Jledla 
Granulocytopenia, acute suppurative mastoi- 
ditis, sulfanilamide therapy, agranulocy- 
tosis and death, *790 
Grip See Influenza 

Grove w E Laryngologlc aspects of sporadic 
Infectious mononucleosis, 406, *472 
Griinert Operation See under Thrombosis 
Gruppe, K New bronchoscope for examination 
of bronchi to upper lobes, *530 
Gudden’s Commissure See Optic Chiasm 
Guggenheim L K Artificial fistula In cases 
of otosclerosis, *1 

Guggenheim, P Artificial fistula in cases of 
otosclerosis, *1 
Gumma i5ee under Larynx 

HaKuctnafions, *68 
"acouphenes," *69 
auditory and verbal *69 
combination of auditory and visual hallucina- 
tions with lesion of upper portion of 
peduncle and subthalamic regions, *70 
combination of olfactory and gustatory hal- 
lucinations with tumor of temporal lobe, *71 
gustatory *08 
olfactory *08 
typo of, *68 

visual associated with vestibular disturb- 
ances *69 

Hargett, E K Acute antritis complicated by 
optic neuritis, *331 

Hargreaves J Aviation deafness acute and 
chronic, *417 

Harkness, G F Complications of surgical 
treatment of acute mastoiditis, *915 
Harner, C E Vegetable foreign body in lung 
for month , successful removal , recovery 
complicated by measles *951 
Hay Fever See also Anaphylaxis and Allergy 
oral administration of ragweed pollen, 382 
Head See also Cranium 
Injuries , anosmia from contrecoup head 
Injuries *64 

Injuries , anosmia from injury to occipital 
region, *63 

injuries , cerebral mechanism in production 
of anosmia following head injuries *64 
injuries olfactory disturbance associated 

with head injury, *63 
urgent surgery about head and neck 408 
Headache See also Migraine 

indurative or myalgic headache 413, *860 
Hearing See also Deafness 
Aids See Deafness, therapy 
aural vertigo. Influence of fluid balance on 
M4ni6re’s disease and on hearing *83 
Color See Chromesthesia 
physiology of, *805 

situation of central pathways for vision and 
audition, *68 

tests and hearing aids , clinical and ex- 
perimental study, 997 

tests, knowledge of localization of beginning 
cochlear diseases, 179 

tests , knowledge of localization of early 
lesions of cochlear nerve, 582 
Heart, block, successful drainage of abscess of 
brain in patient with heart block and 
syphilis , value of dilated pupil on homo- 
lateral side in diagnosis of abscess *102 
circulatory effects of volatile amphetamine 
(benzedrine Inhaler) 180 
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Hegner, C F Benign and malignant tumors 
of jaw, *200, 394 

Heme Medm’s Disease See Poliomyelitis 
Hemangioma of larynx in infants, *TS3 
Hematoma of facial nene following simple 
mastoidectomy, decompresbion of facial 
nerve with gradual recover! of function, 
389 

Hemianopia right hcmianopia persisting 15 
years after cerebral abscess, 384 
Hemiplegia, complications following ligation of 
carotid arteries, ligation for nasal hemor- 
rhage, *77 

Hemoglobm and Hemoglobin Compounds See 
also Anemia , Blood 

relation of methemoglobin to cyanosis occur- 
ring after administration of sulfanilamide, 
*283 

Hemopoietic System, pigment metabolic disturb- 
ance from sulfanilamide due to deep seated 
effect on hemopoietic sjstem *283 
Hemorrhage See also Antrum, Nose, etc 
use of salt pork in, *941 

Hemostasis See hose hemorrhage 

Henner, R Porceps for removing antral mucosa 
for biopsy, *523 

Heparin use of anticoagulants in cases of post- 
operative thrombosis and embolism, *934 

Herbnt, p Hemangioma of larynx in In- 
fants, *783 

Hilton, G E 51 Correlation of clinical 
roentgenograpliic and operative observations 
in sinusitis, 598 

Hoarseness, significance of, 1416 

Hodge, G E Cardiospasm , report of case, 593 

Holmes E 51 Anatomj and plijsiology of 
ear, *793 

Holmgren Operation See Otosclerosis 
Hughson, fV Appraisal of 4 years’ experience 
with round window grafts for deafness, *611 
Humidifier treatment of acute laryngotracheo- 
bronchitis, *321 

Hunt W 51 Interrelations of ductless glands 
and otolaryngology, 412 
Hydrocepballtis, otitic, 2 varieties of, *89 
Hjdrocephalus contralateral paralysis of ab- 
nerve in otitic hydrocephalus *82 
j ^ of differentiating otitic ventricular 
nydrocephalus from abscess of brain, *83 
internal, *81 

otitic, nonsuppurative intracranial compllca- 
from otitis encephalitis *81 
* ‘occlusive state’ as cause 
oluic hydrocephalus in adult, *82 
latnologic changes of internal hydrocephalus 
irom labyrinthitis *82 

Hydrogen Peroxide , anticatalase theory relative 
10 accumulation of hydrogen peroxide In 
tissues, *279 

Hjgroma See Bursa 
Hypertrophy See under Thymus 
Hypophysis See Pituitary Body 

^ ^ Hygroma cystlcum colli 

report of case, 392 

stenosis, report of case 391 
asttc closure of tracheoesophageal fistula, 
report of case 391 

Industrial Diseases, caisson disease, 1002 
fantile Paralysis See PoliomyeliUs 
n ection limitations of action of sulfanilamide 
n control of infective lesions, *267 


Influenza as cause of abscess of frontal lobe, 
*96 

epidemic of malignant influenzal meningitis 
of otitic origin, *113 

Injections, Intravenous through venous plexus 
of nose, prelunmarj report *1108 

Injuries See Head, injuries 

Instruments See also Apparatus 
cancer of nasopharynx *692 
care of wounds made in radical and in 
modified radical mastoidectomy, *520 
dental molding compound case and adhesive 
strapping in rhmoplastic surgical procedure 
*333 

ether tube and lip retractor attachments for 
mouth gag, *121 

forceps for removing antral mucosa for 
biopsy, *523 

foreign bodies in eustacluan tube, *517 
improved instruments and postoperative splint 
for nasal plastic operations , combined 
chisel and periosteal elevator, postoperative 
nasal splint, forceps for cartilage trans 
plants *338 

irrigation of sphenoid sinus *952 
myasthenia laryngls, observations on larynx 
as air column instrument *434 
new bronchoscope for examination of bronchi 
to upper lobes *530 

new Instruments for use in rhinoplastlc 
surgery, *1102 

Ins Inflammation parallel study of patho- 
genesis of rhinogenous optic neuritis and 
of serous iritis, 381 

Iritis See Ins, inflammation 

Irrigation See Sphenoid Sinus 

Ivy, B H Plastic surgery, 1939, *159 

Jackson C 5Iyasthenia laryngls, observations 
on larynx as air column Instrument, *434 

Jaws, benign and malignant tumors, *200, 394 
plastic operations on jaws and palate, *171 
progressive osteitis of face, refractory to 
surgical measures and cured by sulf- 
anilamide, 824 

Kasnetz J Acute suppurative mastoiditis, 
sulfanilamide therapy, agranulocjrtosls and 
death, *790 

Keman, J D Plummer-Vinson syndrome , re- 
port of 2 cases, *662 

Plummer-Vinson syndrome with report of 
esophageal findings in several cases, 387 

Kidneys diseases nephropathies In course of 
acute nasopharyngeal diseases of infants, 
184 

Kopetzkv S J Purulent otitis media, mas- 
toiditis, sinus thrombosis and suppuration 
of petrous pyramid *962 

Kramer, K Intracranial pathways of infection 
from diseases of sphenoid and ethmoid 
sinuses, *744 

Labyrinth See also Nystagmus , Vertigo, 
aural 

anatomy and topography of sensotv elements 
of vestibular labyrinth, 1113 
central vestibular symptoms following diph- 
theritic angina, 378 

effects of excitation of posterior labyrinth on 
motor activity of uterus 183 
electrical activity of denervated ear, 377 
experimental production of deafness in young 
animals by diet 1112 
Fistula See Fistula 
indications for lahyrlnthectomy , 996 
internal ear deafness, 376 
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Labyrinth — Continued 

knowledge of localization of beginning 
cochlear diseases, 179 

knowledge of localization of early lesions of 
cochlear nerve, 582 

labyrinthine disturbances with papillary edema 
in course of myeloid leukemia 385 
late meningitis and labyrinthitis years after 
radical operation, *114 
neoplasms Involving middle ear, *38 
nystagmography, method for graphic record- 
ing of nystagmus during and after turning 
and of caloric nystagmus, *404 
otogenous nonsuppurative encephalitis from 
labyrinthitis, *89 

pathologic changes of Internal hydrocephalus 
from labyrinthitis, *82 

penlabyrinthine otitis causing both men- 
ingitis and labyrinthitis *114 
saccule , observations on differentiated re 
enforced area of saccular wall In man, 
*078 

three temporal bones to Illustrate anatomy 
of translabyrlnthlne drainage of meninges 
and vestibulotomy, 378 
torticollis spastica 3S1 
vestibular physiology, *813 
vestibular syndiome Induced In guinea pigs 
by allergic reaction, 185 
Labyrlnthectoray See under Labyrinth 
Labyrinthitis See under Labyrinth 
Lamlnagrams See Otolaryngology 
Laryngectomy See under Laryn\ 

Laryngitis See under Larynv 
Laryngofissure See under Larynv 
Laryngology See Otolaryngology 
Laryngotracheobronehitls See Respiratory 
Tract, diseases 

Larynv, abacillary tuberculosis, 999 
angioneurotic edema due to sensitivity to 
chicle, report of case, *1007 
cancer, 583 

cancer, analysis of 250 operative cases *484 
cancer, radiation therapy, observations after 
20 years *887 

certain reactions of laryngeal tissues to 
medicinal agents 389, *429 
fracture of thyroid cartilage, 583 
hemangioma In infants *783 
in tuberculous patient, 395 
laryngeal epilepsy with symptoms conforming 
to pattern of substantiated cases reported 
In literature report of case 393 
laryngectomy , plea for narrow field opera- 
tion 998 

laryngitis tuberculous? 380 
laryngologlc aspects of sporadic infectious 
mononucleosis 406, *472 
myasthenia laryngis, observations on laryn\ 
as air column Instrument *434 
paralysis evpeilmental and clinical studies 
of pharyngeal and laryngeal paralysis 1117 
psychology of laryngeal functions *1039 
sarcoidosis of *315 
sepsis originating from gumma, 583 
stenosis, report of case, 391 
symposium on syphilis , laryngeal lesions 189 
teaching laryngectomized patient to talk 
(without aid of mechanical larynx), *299 
tumors of larynx and laryngofissure, *139 
voice after laryngofissure and laryngectomy 
for cancer of larynx 1116 
Lateral Sinus surgically important abnormal- 
ities of, *78 

Thrombosis See under Thrombosis 
Lawson L J Symposium on syTihllls, rhln- 
ologic aspects 188 

Lawton, A H Penetration of perlnasal tls 
sues by mercurochrome *853 


Leukoplakia See Mouth 

Levin, N M Teaching laryngectomized patient 
to talk (without aid of mechanical larynx) 
*299 

Lewy R B Osteomyelitis of frontal bone in 
absence of frontal sinusitis, 605 
Light, unusual reactions following chemo 
therapy , sulfanilamide, photosensitizing 
agent, *282 

Lillie H I Developmental extension of 
anterior ethmoid cell within frontal sinus, 
report of case, *32 

de Lima Operation See Ethmoid Bone 
Linthicum P H Ny stagmography , method for 
graphic recording of nystagmus during and 
after turning and of caloric nystagmus 
*464 

Lion, H Care of wounds made In radical and 
In modified radical mastoidectomy, *520 
Lipoids , lipoid granulomatosis (Hand-Schuller- 
Chrlstlan disease) involving middle car and 
temporal bone *1045 

lips ether tube and Up retractor attachments 
for mouth gag, *121 
tumors of Ups and mouth *124 

Loeb, W Syndrome of petrous tip, 607 

Lukens R M Larynx in tuberculous patient 
395 

Lungs See also Respiratory Tract 
blood supply , transport of air along sheaths 
of pulmonic blood vessels from alveoli to 
mediastinum , clinical Implications 1001 
pulmonary complications of chronic sinus dis- 
ease, *300 

vegetable foreign body In lung for month 
successful removal , recovery complicated 
by measles, *951 

Lymph Nodes, cancer of nasopharynx, *692 

Lymphoid Tissue See Adenoids, Pharynx 
etc 

Macfarlan, D Physical standards under se- 
lective service, 1111 

Malingering physical standaids under selective 
service, 1111 
Mandible See Jaws 

Mangiaracina A Congenital atiesia of pos- 
terior nares *1088 

Foreign bodies In eustachlan tube, *517 
Martin H E Cancer of nasopharynx *092 
JIartIn R C Recent experiences with opera- 
tion on facial nerve *1071 
Mastoid anatomic structures of temporal bone 
as found at time of operation for acute 
mastoiditis 822 

care of mastoid wounds following complete 
mastoid operation sinus thrombosis and 
operation on petrous pyramid 177 
care of mastoid wounds following operation 
of brain, 578 

care of mastoid wounds following radical and 
modified radical mastoid operations 178 
care of wounds made In radical and in modi- 
fied radical mastoidectomy *520 
complications of surgical treatment of acute 
mastoiditis *915 

eploemlc cerebrospinal meningitis following 
operation on mastoid, *113 
hematoma of facial nerve following simple 
mastoidectomy , decompression of facial 
nerve with gradual recovery of function 
589 

osteoma report of 2 cases *642 
roentgenograpliic study of regeneration of 
bones in mastoiditis 821 
Mastoidectomy See under Mastoid 
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Mastoiaitis See also Otitis Media 
acute suppurative , sulfanilamide therapy, 
agranulocytosis and death, *790 
and chronic osteomyelitis on right side, pro- 
voking repeated attacks of meningitis, 378 
Bacillus proteus in otitis media, complicated 
by mastoiditis, meningitis and bacteremia, 
*947 

complications of surgical treatment of acute 
mastoiditis *915 

purulent otitis media, sinus thrombosis and 
suppuration of petrous pyramid *962 
roentgenographic study of regeneration of 
bones in 821 

unusual cases of otitic meningitis , pneumonia 
in children with otitis and sjmptomless 
mastoiditis as cause of oral Intracranial 
complications, discovery at autopsy *112 
V rai treatment of Infections, review of liter- 
ature and report of cases of mastoiditis 
and sinusitis, 181 

Maxillary Bone See Jaws 
Sinus See Antrum 

Measles, vegetable foreign body in lung for 
month, successful removal, recovery com- 
plicated by measles, *951 

Meat, use of salt pork in cases of hemorrhage 
*941 


Mediastinum, Emphysema Sec Emphysema 
Medin Heine’s Disease See Poliomyelitis 
Meniere’s Disease See Vertigo, aural 

Meninges, otitic infection passing into lepto- 
meninges by way of cerebral hernia of 
cranial base protruding into middle eai 
*116 

three temporal bones to Illustrate anatomy 
of translabyrinthine drainage of meninges 
and vestibulotomy, 378 
Sleningiomas of brain 381 


Meningitis See also Meningoencephalitis 
analysis of other factors in early cases of 
cure *294 

ascending spinal meningitis from metastatic 
osteomyelitis of vertebrae, *118 
Bacillus proteus In otitis media complicated 
by mastoiditis, meningitis and bacteremia 
*947 

chemistry of spinal fluid in quantitative 
chemical analysis of fluid, *118 
chemotherapy for *261 
chemotherapy of experimental type II pneu- 
mococclc meningitis, 380 
clinical differentiation of tvpe of streptococ- 
cic otitis causing meningitis *115 
clinical lessons from experimentally produced 
streptococcic meningitis treated by sulfanil- 
amide *290 

blood and fluid content in. 


contagiousness of Bacterium haemophllicum 
mucosum (Grekowitz) meningitis with mul- 
foci in temporal bone *113 
cysts of petrous apex from Pneumococcus 
mucosus infection causing meningitis, *114 
ueiayed meningitis from unsuspected apical 
,^™Ptocoecus mucosus infection *114 
epiuemic cerebrospinal meningitis following 
„ PPsration on mastoid *113 
epidemic of malignant influenzal meningitis 
‘»'igin *113 

of chlorides, bicarbonates and 
PJb^osen ion concentration in cases of 

experimental, treated with sulfonamide salts 
manufactured in Prance, *293 
pianation of recoveries from Infection after 
,bf sulfanilamide and inadequate sur- 
treatment *260 

rl^^tures of skull as cause of *117 
from staphylococcic septicemia, *116 
Cm nnrecognized osteomyelitis of petrous 
pyramid, *74 


Meningitis — Continued 

intracranial pathways of Infection from dis- 
eases of sphenoid and ethmoid sinuses, 
*744 

late meningitis and labyrinthritis years after 
radical operation, *114 

late meningitis from transverse fracture of 
petrous bone *117 

mastoiditis and chronic osteomyelitis on right 
side, provoking lepeated attacks of men- 
ingitis, 378 

nonsurglcal types of streptococcic and pneu- 
mococclc meningitis, *259 
normal brain metabolism, *260 
otitic, eases in which authors stated opinion 
that other factors besides sulfanilamide 
played mayor part in recoveries, apical 
drainage, original prontosil and vitamin C 
in cure of meningitis, *297 
otitic combined roentgen therapy and sulf- 
anilamide in treatment of *297 
otitic, unusual cases , pneumonia in children 
with otitis and symptomless mastoiditis as 
cause of oral intracranial complications , 
discovery at autopsy, *112 
perilabyrinthine otitis causing both meningitis 
and labyrinthitis *114 

pharmacology of azo dyes and sulfonamides, 
*262 

pneumococcic, positive blood cultures in, *290 
pneumococcic , review of English literature 
with report of 2 cases in which disease 
was of otitic origin, *1007 
pneumococcic, sulfapyridine in, *289 
pneumococcic treatment with sulfapyridine 
and its sodium salt, 1001 
lecovories from pneumococcic and streptococ- 
cic meningitis experimentally produced by 
intracisternal infections and treated by sulf- 
anilamide, *201 

rhinogenic, site of focus and bacteriologlc 
cause of, *111 

sedimentation rate as diagnostic aid for ser- 
ous meningitis ind acute encephalitis *80 
streptococcic, sulfanilamide and sulfapvridlne 
in children, *290 

sulfanilamide in spinal fluid *293 
suppuration of sphenoid sinus most frequent 
cause of rhinogenic meningitis, *75 
toxemic overflow meningitis, *295 
treated by sulfanilamide first completely 
studied cases of meningitis cured by sulf- 
anilamide, *289 
treatment of, *256 

treatment without sulfanilamide, *257 
tuberculous reduction of chlorides in, *120 
unusual conditions and signs in diagnosis 
absence of rigidity of neck, *115 
unusual types from nose , meningitis by ex- 
tension along both olfactory nerve sheaths 
following removal of polyps from right nos- 
tril, *111 

Meningococci See under Meningitis 

Meningoencephalitis See also Encephalitis 
Meningitis 

aphasia from meningoencephalitis with right 
sided otitis, *90 

Mercurochrome, certain reactions of laryngeal 
tissues to medicinal agents *429 
penetration of perinasal tissues by, *853 

Meteorology, weather conditions and asthma 
825 

Migraine, clinical problem in children, 587 
pituitary study, 383 

relation of migraine and neuralgias of face, 
385 

Miller H A Plastic surgery, 1939, *159 
Technic for insufflating benzedrine vapor in 
cases of sinusitis In infants, *1107 

Mitchell, H E Tumors of external auditory 
canal with report of 11 cases *831 
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Mitchell, J H Sjmposium on sjplillis, lesions 
of mouth, 188 

Mononucleosis, larynKologic aspects of sporadic 
Infectious mononucleosis, 40G, *172 

Monoparachlorophenol certain reactions of 
laryngeal tissues to niediciml agents, *429 

Moore S Use of laminigrams in laijngology, 
338 

Moorhead R U Suppuration of petrous 
pyramid *845 

Mouth See also Angina 
behavior of oral mucosa after cutaneous 
stimulation 1119 

ether tube and Up retractor attachments for 
mouth gag, *121 

plastic repair of glnglvobuccal adhesions, 1119 
puncture wounds of mouth and tliroat 1116 
symposium on syphilis lesions of moutli 188 
treatment of leuhoplahia buccalls and related 
lesions with estrogenic hormone 825 
tumors of lips and mouth *124 

Movements, abnormal following injury to facial 
nerve, 58G 

Mucocele See Ethmoid Sinus Frontal Sinus, 
Sphenoid Sinus 

Mucous Membrane See Mouth , Nose etc 

Muscles, disfiguring protrusion of tongue bi 
lateral peripheral section of genloglossus 
muscle, *108 

pain in, Indurathe or mjalglc headache 413 
*860 

Myalgia See Muscles pain in Rheumatism 

Myasthenia laryngls obseiiatlons on larjnx as 
air column instrument *434 

Mycosis See Blastomjcosls etc 

Mjers, J L Influence of tobacco smoldng on 
health 409 

Hares See Nose 

Nasopharynx 402 
angioendotlielioma of *1070 
atresia , description of operation *522 
cancer *512 *G92 

clinical and roentgenologic examination, 379 
nephropathies in course of acute nasopharyn- 
geal diseases of infants 184 
sensitivity, anesthesia and Innenation of 
1120 

tumors of, *135 

Neck, deep neck infection Ills 
new roentgenographic metliods for localizing 
foreign bodies in soft tissues 184 
urgent surgery about head and neck, 408 

Neoplasms See under names of organs and 
regions 

Nephropathy See Kidneys, diseases 

Nerves See also Neuralgia Neuritis Paralysis 
comparative anatomy of central connections 
of eighth nerve in vertebrate series 181 
Ethmoid See Anesthesia conduction 
facial, hematoma following simple mastoidec 
tomy, decompression of facial nerve with 
gradual recoiery of function 589 
facial recent experiences with operation on 
*1071 

facial report of case of tumor originating 
from facial nerve, 828 

intracranial tumor InvoUlng greater super- 
ficial petrosal nerve with otologic and 
rhinologlc symptoms, *106 
new operation for nerve anastomosis for facial 
paralysis from injury of nerve proximal to 
geniculate ganglion *109 
nuclei central pathways and connections of 
auditory nerve in man 994 


Nerv es — Continued 

optic, retrobulbar neuritis and atrophy of 
optic nerve treated by sphenoldotomy, 592 
Paralysis See under Paralysis 
Recurrent See Larynx paralysis 

Nervous System Sec also Brain, Cerebellum, 
Nerves Reflex, etc 

neurologic disorders and sinusitis *3G4 

Netcr F Bacillus protcus in otitis media, 
complicated by mastoiditis meningitis and 
bacteremia, *947 

Neuralgia, relation of migraine and neuralgias 
of face, 385 

trigeminal evaluation of therapy , results of 
treatment with typhoid vaccine in 18 cases, 
587 

Neuritis, contralateral optic neuritis due to 
compression from suppuration of sphenoid 
sinus, *74 

optic, acute antritis complicated by *331 
optic, and blindness *282 
optic labyrinthine disturbances with papillary 
edema In course of myeloid leukemia, 385 
optic, parallel study of pathogenesis of rhi- 
nogenous optic neuritis and of serous iritis, 
381 

retrobulbar, and atrophy of optic nerve treated 
by sphenoldotomy 592 

New, G B Tumors of nose and throat, *123 

Noise, effects of airplane noise on auditory 
acuity of aviators preliminary remarks, 
580 

Nose See also Nasopharynx Otorhinolaryn- 
gology , Rhinitis , Smell , etc 
Accessory Sinuses See Sinuses Nasal 
cardiolnlilbltory and vasomotor reflexes from 
nose and throat 180 

combined rhinologlc and otologic suppuration 
as cause of intracranial complications, *71 
complications of Intranasal surgery 584 
congenital atresia of posterior nares, *1088 
congenital occlusion of posterior nasal cho- 
anae, 583 

dental molding compound case and adhesive 
strapping in rhinoplastic surgical procedure, 
*333 

discharge, rhinorrhea treated by sympathec- 
tomy, *G7 

discharge , theories of spontaneous rhinorrhea, 
*67 

gangrene and infection of ear nose and 
throat complicating diabetes mellltus re 
view of clinical considerations and report of 
case, *16 

hemorrhage complications following ligation 
of carotid arteries, ligation foi nasal hem- 
orrhage *77 

hemorrhage, Intranasal ligation for eplstaxls 
•1109 

improved Instruments and postoperative splint 
for nasal plastic operations combined 
chisel and periosteal elevator, postopera- 
tive nasal splint, forceps for cartilage 
transplants *338 
Inflammation See Rhinitis 
Innocuous oils useful in rhinologlc practice, 
in contrast to liquid petrolatum *195 
intravenous injections through venous plexus 
of nose preliminary report *1108 
mechanism of effect of estrogen on nasal 
mucosa in atrophic rhinitis successful 
treatment with prostigmine methylsulfatc 
further report *957 

microscopic and clinical pathways of cerebral 
infections from nose and face *73 
new instruments for use in rhinoplastic sur- 
gery *1102 

parallel study of pathogenesis of rhinogenous 
optic neuritis and of serous intis 381 
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^ose— Contmued 

penetration of perimsal tissues bj mercuro- 
chrome, *853 

piastic operations on, *168 
preparation of physiologic solution for naso- 
sinal treatment, *959 

preiention and correction of dorsal depres- 
sions by septal Implants, *524 
rbinologic suppuration nltU complicating otitis 
as cause of intracranial complications, *71 
site of focus and bacterlologlc cause of rhi- 
nogenic meningitis, *111 
symposium on syphilis, rbinologic aspects 
188 

temperature of nasal mucosa, 5SS 
tumors of *132 

tumors of nose and throat, *123 
unusual types of meningitis from nose men- 
ingitis by extension along both olfactory 
nerve sheaths following remoial of polyps 
from right nostril, *111 

Noral, P J , Jr Innocuous oils useful in 
rbinologic practice, in contrast to liquid 
petrolatum, *195 

Nystagmography See Kystagmus 
Nystagmus See also Cerebellum , Labyrinth 
Caloric See Labyrinth 
Eagleton’s syndrome in diagnosis of increased 
intracranial pressure *85 
nystagmography method for graphic record 
mg of nystagmus during and after turning 
and of caloric nystagmus, *464 


Occupational Diseases See Industrial Diseases 
Oil See also Olive Oil 

innocuous oils useful in rbinologic practice, 
in contrast to liquid petrolatum, *195 
Olive Oil, certain reactions of laryngeal tissues 
to medicinal agents, *429 
Optic Chiasm, situation of central pathways 
for vision and audition *68 
Orbit abscess of right frontal lobe revealed by 
trauma of left orbit, 385 
'^*251 orbital complications, 

ocular complications and sinuses 

*00/ 

Ossification, d^evelopment of otic capsule resi- 
®^fulages and defective ossification and 
tneir relation to otosclerotic foci *771 

osteodystrophia fibrosa of 
cranial bones 184 

Osteodystrophia Fibrosa See Osteitis fibrosa 

us eogenesis Imperfecta See Bones fragility 

ustcoma of frontal sinus 180 
nf report of 2 cases *642 

Of ’■sport of case, ''499 

m nasal sinuses, *338 

Osteomyelitis *364 

meningitis from metastatic 
osteomyelitis of vertebrae, *113 

tromal1muar*75® ^°"°'ring suppuration of 

chronic otitic origin 
deafS®,? ^ temporal lobe, *75 

oeafness due to 997 

cranial osteo- 

otironlc osteomyelitis on right 
gltis 378^°^ repeated attacks of menin- 

osteomyelitis of 

of *254 

605 ^ absence of frontal sinusitis 

*' of face refractory to sur- 

measures and cured by sulfanilamide 


Otitis Nledla See also Mastoiditis 
abscess of frontal lobe as complication of 
suppurative otitis, *96 

acute and chronic otitis as cause of abscess of 
brain, *93 

acute, role of sulfanilamide in treatment, *246 
acute suppurative otitis media due to Pneu- 
mococcus type 11, 823 

aphasia fiom meningoencephalitis with right- 
SHled otitis, *90 

Bacillus proteus in otitis media, complicated 
by mastoiditis, meningitis and bacteremia, 
*947 

cerebral edema as cause of Intracranial hy- 
pertension of otitic origin 1112 
clinical differentiation of types of strepto- 
coccic otitis causing meningitis, *115 
clinical significance of changes In spinal fluid 
with intracranial complications from sup- 
purative otitis, *80 

combined roentgen therapy and sulfanilamide 
in treatment of otitic meningitis, *297 
contralateral paralysis of abducens nerve in 
otitic hydrocephalus, *82 
cranial osteomyelitis of chronic otitic origin 
causing abscess of temporal lobe *75 
development of tvmpanic cavity and role of 
Infection of middle car, 819 
differentiation of acute inflammation of mid- 
dle ear cleft from chronic otitis, *115 
difficulty of differentiating otitic ventricular 
hydrocephalus from abscess of brain, *83 
diseases of ear In children 376 
epidemic of malignant influenzal meningitis of 
otitic origin *113 

extensive cerebral thrombosis with softening of 
brain originating in bilateral otitis, *90 
forms of subacute otitis, 179 
histopathologic observations in intracranial 
complications from otitis precipitated by 
(1) fracture of skull, (2) tuberculosis and 
(3) sarcoma of pharyngeal vault, *117 
intracranial complications from, *76 
multiple routes of infection in cerebellar ab- 
scess of otitic origin, *104 
nonsuppurative intracranial complications 
from otitis encephalitis, otitic hydroceph 
alus, *81 

Otitic abscess of brain from mixed infection 
with positive Wassermann reaction, symp- 
toms apparently relieved by antisyphilitic 
treatment, *103 

otitic hydrocepUahtis , 2 varieties, *89 
otitic infection passing into leptomeninges by 
way of cerebral hernia of cranial base pro- 
truding into middle ear, *110 
otitic meningitis in which authors stated 
opinion that other factors besides sulfanil- 
amide played mayor part in recoveries 
apical drainage original prontosil and vita- 
min C in cure of meningitis *297 
otitis and sinusitis in swimmer, 585 
otogenous nonsuppurative encephalitis forms 
of nonsuppurative Intracranial complications 
from otitis media *88 

otologist s part in investigation of brain 
lesions 580 

partial preexisting occlusive state” as cause 
of otitic hydrocephalus in adult *82 
penlabyrrintliine otitis causing both meningitis 
and labyrinthitis, 114 

pneumococclc meningitis , review of English 
literature with report of 2 cases In which 
disease was of otitic origin, *1007 
purulent mastoiditis sinus thrombosis and 
suppuration of petrous pyramid, *962 
recurrence of otitic infections due to beta 
hemolytic streptococcus following Inade- 
quate sulfanilamide therapy, 178 
rbinologic suppuration with complicating otitis 
as cause of intracranial complications, *71 
treatment of acute suppurative otitis media 
with alcohol irrigations, 819 
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typical cerebellar and vestibular sjmptoms of 
localized cerebellar abscess, *103 
unusual cases of otitic meningitis, pneumonia 
in children with otitis and si mptomless 
mastoiditis as cause of oral intracranial 
complications, discovery at autopsy, ♦112 
Otolaringologlc societies dlrectori of 194, 41C 
610, 830 1006, 1122 
Otolaryngology, azotemia in 183 
interrelations of ductless glands and otolarin- 
gology, 412 

use of lamlnagrams in laringolog}, 398 
Otology Sec also Otorhlnolarjngologi 

intradural conditions in relation to rhinology 
and otology critical survey of recent lltor- 
ture, *54, *256 

Otorhlnolaringologi See also Otologv 
serum therapj of streptococcic infection of 
nose throat and ear and its complications 
382 

Otosclerosis, artificial fistula in cases of *1 
demonstration on monkeys of Holmgren opera- 
tion, 823 

development of otic capsule , residual cartil- 
ages and defective ossification and their 
relation to otosclerotlc foci *771 
operative treatment replj to recent criticism, 
*927 

pathogenesis of, 1113 

Oxidation hypothesis that heightened electiodc 
potential from oxidation product is bacteri- 
cidal agent of sulfanilamide compounds 
*273 

reduction electrode potentials and oxygena- 
tion *273 

Oxjgen antlcatalase actlvitj of sulfanilamide 
and related compounds , oxygon tension and 
bacterlostasls in pneumococclc cultures, *279 
oxidation-reduction electrode potentials and 
oxygenation *273 
Ozena See Rhinitis, atrophic 

Palate cleft, enlarged thymus 181 
plastic operations on ]avvs and palate *171 
swelling of palate in woman aged 49, 379 
Papilledema See Neuritis optic 
Papilloma, carcinoma of larynx, 583 

Paralysis See also Hemiplegia, Poliomyelitis, 
etc 

contralateral of abducens nerve in otitic hy- 
drocephalus *82 
facial *109 

facial abnormal movements following injurj 
to facial nerve, 586 

facial , new operation for nerve anastomosis 
for facial paralysis from injury of nerve 
proximal to geniculate ganglion *109 
facial spasm of cerebral origin paraljzlng 
nerve by injections of alcohol *109 
Infantile See Poliomyelitis 
Larjngeal See Larynx paralysis 
recent experiences with operation on facial 
nerve *1071 

Recurrent See Larynx paralysis 
signs and symptoms of intracranial complica- 
tions, bilateral paralysis of abducens nerve, 
*79 

treatment of postdiphtheritic paralysis with 
vitamin Bi 386 

vestibular, syndrome in man, 376 
Parietal Lobe See Brain 

Parkinson, S N Preparation of physiologic 
solution for nasosinal treatment, *959 
Pearlman L M Improved Instruments and 
postoperative splint for nasal plastic opera- 
tions, combined chisel and periosteal ele- 
vator, postoperative nasal splint, forceps 
for cartilage transplants *338 


Pearlman S J Sjmposlum on syphilis, oto- 
logic aspects, 189 

Peluse, S Ether tube and lip retractor attach- 
ments for mouth gag *121 
Peptic Ulcer perforating gastric ulcer secondary 
to abscess of brain *94 
Percussion of skull 1120 

Periphlebitis, use of anticoagulants in cases of 
postoperative thrombosis and embolism, *934 
Perlman, H B Saccule, observations on dif- 
ferentiated reenforced area of saccular wall 
in man, *678 

Pcrsonalllj changes with olfactory disturbances 
*63 

Petrolatum certain reactions of larjngeal tis- 
sues to medicinal agents, *429 
Innocuous oils useful in rhlnologlc practice 
in contrast to liquid petrolatum *195 
Petrositis See under Temporal Bone 
Petrosquamosal Sinus See Temporal Bone 
Petrous Bone See Temporal Bone 
Pharynx See also Nasopharjnx 

anatomy of pharyngeal pituitary gland and its 
physiologic relations to pituitary gland, *66 
experimental and clinical studies of pharyn- 
geal and laryngeal paralysis 1117 
puncture wounds of mouth and throat, 1116 
Phonatlon See Speech 

Phonetics See under Speech 

Physical Therapj Sec under Sinuses, Nasal 

Pigments pigment metabolic disturbance from 
sulfanilamide due to deep seated effect on 
hemopoietic system *283 

Pituitary Body anatomy of pharyngeal pituitary 
gland and its physiologic relations to pitui- 
tary gland *66 
migraine , pituitary study, 383 
pituitary dwarfism with atrophic rhinitis 609 
Plastic Surgery See Surgery, plastic 
Plaut-Vincent s Infection See under Angina 
Plummer- Vinson Syndrome See Deglutition 
disorders 

Pneumococci See also under Meningitis 
action of sulfapjrldlne in infection, *266 
acute suppurative otitis media due to Pneu- 
mococcus type II, 823 

antlcatalase activity of sulfanilamide and re- 
lated compounds , oxygen tension and bac- 
teriostasis in pneumococclc cultures *279 
comparative effects of sulfapvridine and sulf- 
anilamide in type II pneumococclc infection 
in mice *266 

cysts of petrous apex from Pneumococcus 
mucosus infection causing meningitis *114 
nonsurgical types of streptococcic and pneu- 
mococclc meningitis, *259 
treatment of pneumococclc meningitis with 
sulfapyrldlne and its sodium salt 1001 
Pneumonia unusual cases of otitic meningitis , 
pneumonia in children vvltli otitis and symp- 
tomless mastoiditis as cause of oral intra- 
cranial complications , discovery at autopsy 
*112 

Poe, D L Sarcoidosis of larynx *315 
Poisons and Poisoning See under names of 
substances 

Poliomyelitis biochemistry of olfactory end- 
organs *61 

chemicoprophylaxis *57 
diastase in spinal fluid in *62 
entrance and pathways of virus, *54 
serum treatment of, *58 
stages of *60 



INDEX TO VOLUME 32 


1135 


Pollen See Ba> Fever 
Polypi See under Nose 

Pons Tarolii, pathway of gustatory sensation to 
pons, *G5 

Posture, normal lumhar spinal fluid pressure 
affected by posture, *91 
Prizes, Casselberry Prize Pund, 1005 
Prostigmme Methjlsulfate See Rhinitis 
Psychology of laryngeal functions, *1039 
Pupils successful drainage of abscess of brain 
in patient nith heart block and syphilis 
value of dilated pupil on homolateral side 
in diagnosis of abscess, *102 

fluincke’s Edema See Edema angioneurotic 

Radiations See also under names of various 
organs and diseases, as Larynx, etc 
effect of roentgen and radium radiation on 
action of cilia nithln respiratory tract, 828 
Radium Theiapv See under names of various 
organs, regions and diseases, as Larynx 
etc 

Ragweed See Hay Fever 

Ranlins, A G Osteoma of maxillary sinus , 
report of case *499 

Recklinghausen’s Disease See Osteitis flbrosa 
Reflex cardiolnliibxtory and vasomotor reflexes 
from nose and throat ISO 
Renal Rickets See Dwarfism 
Respiratory Tract See also Bronchi, Naso- 
pharynx, Nose, Pharynx, etc 
clinical importance of infection of respiratory 
tract in rheumatic fever, 586 
diseases, treatment of acute laryngotracheo- 
bronchitis, *321 

diseases , treatment of common cold in infants 
and children 383 

effect of roentgen and radium radiation on ac- 
tion of cilia within respiratory tract 828 
unusual tumors of upper part, 390 
Rheumatic Fever, clinical importance of infec- 
tion of respiratory tract in 580 
Rhinitis See also Respiratory Tract, diseases 
atrophic, mechanism of effect of estrogen on 
nasal mucosa in , successful treatment with 
prostigmme methylsulfate further report, 
*95T 

atrophic, with pituitary dwarfism, GOO 
spasmodic rhinorrhea, 179 
Rhinology, intradural conditions in relation to 
rhinology and otology , critical survey of 
recent literature, *54 *256 
Rhinorrhea See Nose, discharge. Rhinitis 
Rhinoscleroma, serologic and allergic reactions 
1120 '^'^''°™'^ and its specific management 

Richardson J R Anatomy and physiology of 
ear, *793 

Rickets, Renal See Dwarfism 
Roentgen Rays Therapy See under various 
diseases and organs as Mastoiditis, Menin- 
gitis, Sinuses, Nasal, etc 

Rosonvold L K Intranasal ligation for epis- 
taxis, *1109 

Rosemvasser, H Lipoid granulomatosis (Hand- 
ochuller Christian disease) involving middle 
Tj and temporal bone *1045 
neoplasms involving middle ear *38 

OSS E L Penetration of perinasal tissues by 
mercurochrome, *853 

Sacks p Pneumococclc meningitis, review of 
j-ngiish literature with report of 2 cases 
•n which disease was of otitic origin *1007 


Salinger, S Paranasal sinuses, *341, *532 

Radiation therapy for carcinoma of larynx, 
observations after 20 years *887 

Salivary Glands, retromolar accessory salivary 
glands, 998 

Salt Pork, use in cases of hemorrhage, *941 
Sarcoid sarcoidosis of larynx, *315 

Sarcoma See under names of organs and re- 
gions 

Schail L A Unusual tumors of upper part 
of respiratory tract, 390 
Schoolman J Carcinoma of esophagus In as- 
sociation with that of tongue, 601 
Schulier-Christlan Syndrome lipoid granulo- 
matosis (Hand-Schuller Christian disease) 
Involv ing middle ear and temporal bone 
*1045 

Schugt H P Intravenous inyections through 
venous plexus of nose , preliminary report, 
*1108 

Sclera brittle bones associated with deafness 
and blue scleras, report of syndrome in 2 
persons of 1 family, *506 
Scleroma See Rhinoscleroma 
Seasickness 826 

Semicircular Canal See Labyrinth 
Senear, F E Symposium on syphilis inter- 
pretation of serologic reactions based on na- 
tionwide survey, 186 

Septicemia See also Bacteremia , and under 
specific organisms as Staphylococci, etc 
transfusions in treatment of, 182 
Septum, Nasal See under Nose 
Serum Therapy See Poliomyelitis, Strepto- 
cocci 

Sesame Oil certain reactions of laryngeal tis- 
sues to medicinal agents *429 
Seydell E M Indurative or myalgic headache 
413, *860 

Shambaugh, G E Ir Operative tieatment of 
otosclerosis , reply to recent criticism, *927 
Silver certain reactions of laryngeal tissues to 
medicinal agents (protein silver) , *429 
nitrate , certain reactions of laryngeal tissues 
to medicinal agents, *429 
Simonton, K M Developmental extension of 
anterior ethmoid cell within frontal sinus , 
report of case *32 

Simpson IV L Osteoma of mastoid , report 
of 2 cases *642 

Surgical treatment and its complications in 
cases of acute sinusitis *250 
Sims, J L Tlirombosls of lateral sinus and ab- 
scess of temporal lobe due to Bacillus pro- 
teus, *1098 

Sinus Carotid See Carotid Sinus 
Ethmoid See Ethmoid Sinus 
Frontal See Frontal Sinus 
Lateral See Lateral Sinus 
JIaxillary See Antrum 
Nasal See Sinuses, Nasal 
Pericranial See under Cranium 
Petrosquamous See Temporal Bone 
Sphenoid See Sphenoid Sinus 
Thrombosis See under Thrombosis 
Sinuses, Nasal See also Antrum Ethmoid 
Sinus , Frontal Sinus , Sphenoid Sinus , etc 
acute sinusitis with orbital complications, 
*251 

arthritis and sinus disease, *363 
conservative treatment of sinusitis in chil- 
dren *728 

correlation of clinical, roentgenographlc and 
operative observations in sinusitis 598 
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Sinuses, Nasil — Continued 
course of Inspired air and possibility of aspi- 
ration of mucopus from 1 side of nose Into 
corresponding lung, 829 
fibroma of msal accessory sinuses, 2 cases, 
1118 

fractures foreign bodies, *575 
Intracranial complications *372 
Intracranial complications from slnal sup- 
puration *73 

malignancy of nasal accessory sinuses ulth 
report of 2 cases of primary carcinoma of 
frontal sinuses, 1117 
malignant tumors, *532 

medial orbital conduction anesthesia of eth- 
moid nerve In ethmoid surgery, 824 
neurologic disorders and sinusitis *364 
new view of pneumatlzatlon of sinuses, 1000 
nonmallgnant tumors, *538 
nonsurglcal therapy of sinusitis *350 
orbital and ocular complications, *367 
osteomyelitis *304 

osteomyelitis of bones of face and shull, *254 
otitis and sinusitis In swimmer, 585 
paranasal sinuses, *341 *532 
physical therapy of sinusitis, *500 
preparation of physiologic solution for naso- 
slnal treatment *959 

pulmonary complications of chronic sinus dis- 
ease, *360 

sinuses In relation to diseases of other or- 
gans, *359 

surgical Intervention In sinusitis *547 
surgical treatment and its complications In 
cases of acute sinusitis *250 
technic for InsufHatlng benzedrine vapor in 
cases of sinusitis in Infants, *1107 
treatment of sinusitis with chemical biological 
substances, *559 

\-ray treatment of Infections review of lit- 
erature and report of cases of mastoiditis 
and sinusitis 181 

SKIn, behavior of oral mucosa after cutaneous 
stimulation, 1119 

symposium on syphilis dermatologic reactions 
In treatment of syphilis 190 

Skull See Cranium 

Smell anatomy of gustatory and olfactorj sjs- 
tems in relation to regional pathologic con- 
ditions localizing lalue of tests for situa- 
tion of tumors of brain *62 
anosmia from contrecoup head Injuiles *64 
anosmia from injury to occipital region *63 
cerebral mechanism In production of anosmia 
following head Injuries *64 
olfactory disturbance associated with head In- 
jury, *63 

olfactory tests (Elsberg s method) compared 
with ventriculography and encephalography 
*62 

personality changes with olfactory distur- 
bances *63 

technic of examination for olfactory distur- 
bances *63 

Smoking See Tobacco 

Snltman M P Neoplasms of external audi- 
tory canal 602 

Societies American Laryngologlcal Associa- 
tion American Board of Otolaryngology 
Integration survey 400 
American Laryngologlcal Association , past 
and future, 387 

national directory of 194 416, 610 830 

1006, 1122 

otolaryngologic directory of 194, 416 610 

830, 1006, 1122 

Society Teaesactions 
American Laryngologlcal Association, 387 
Chicago Laryngologlcal and Otological Soci- 
ety 186, 600 

Montreal Sledlco-Chlrurgical Society Section 
of Otolaryngology 589 


Sodium Bicarbonate See Acidosis 
Lactate See Acidosis 

Som, M L Intracranial pathways of Infection 
from diseases of sphenoid and ethmoid 
sinuses *744 

Soskln, S Mechanism of cITect of estrogens on 
nasal mucosa in atrophic rhinitis , success- 
ful treatment with prostigmlne methylsul- 
fatc, further report, *957 
Sourdine s Operation See under Deafness 
Speech See also A’'olce 
defects , hearing acuity and stammering 585 
defects , role of heredity In stuttering 382 
new concepts of functions of tongue 998 
teaching laryngectomlzed patient to talk (with- 
out aid of mechanical larynx), *299 
thyratron Inflector, Its behavior with certain 
\owcls and Its use in Instructing deaf chil- 
dren, 586 

Spencer P It Benign and malignant tumors 
of jaw *200, 394 

Sphenoid Sinus See also Sinuses Nasal 
abscess of frontal lobe secondary to empyema 
of sphenoid sinus *90 

abscess of frontal lobe with bilateral caver- 
nous sinus thiombosis from suppuration of 
sphenoid sinus *97 

contralateral optic neuritis due to compres 
slon from suppuration of sphenoid sinus 
*74 

diseases with report of case of cyst of sphen- 
oid sinus, *1031 
ethmoid-sphenoid sinuses *574 
frontoethmold splienoid region, *553 
intracranial pathways of Infection from dis- 
eases of sphenoid and ethmoid sinuses, *744 
Irrigation of *952 
mucocele, *542 

retrobulbar neuritis and atrophv of optic 
nerve treated by sphenoldotomy 592 
suppuration most frequent cause of rhlnogenic 
meningitis, *75 

Spine ascending spinal meningitis from meta- 
static osteomyelitis of vertebrae *113 
Splints improved instruments and postopera 
the splint for nasal plastic operations 
combined chisel and periosteal elevator 
postoperative nasal splint, forceps for car- 
tilage transplants *338 
Sputum abacillary laryngeal tuberculosis 999 
Squamitls See under Temporal Bone 
Stammering See Speech, defects 
Staphylococci comparative therapeutic effects 
of sulfapyridine In experimental Staph 
aureus infections In mice, *267 
meningitis from staphylococcic septicemia 
*116 

Stenosis See under Larynx 
Stokes H B Primary malignant tumors of 
temporal bone report of case *1023 
Stokes Adams Disease See Heart, block 
Stomach cardiospasm, 379 

cardiospasm report of case 595 
Straus G D Blastomycosis of esophagus 
•1082 

Streptococci clinical differentiation of types of 
streptococcic otitis causing meningitis *115 
delayed meningitis from unsuspected apical 
Streptococcus mucosus infection *114 
how sulfanilamide acts In combating infection 
*269 

nonsurglcal types of streptococcic and pneii- 
mococclc meningitis, *259 
recurrence of otitic infections due to beta 
hemolytic streptococcus following made 
quate sulfanilamide therapy 178 
review of divergent views of action of sulf- 
anilamide in infections *270 
serum therapy of streptococcic infection of 
nose throat and ear and its complications 
382 
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Stuttering See Speech, defects 
Euharaehaoid Spice See Meninges 
Suehs, 0 W Hemangioma of larynx in In- 
fants, *7S3 

Sultamlamlde and Sulfanilamide Derivatives, 
acidosis from sulfanilamide, *284 
action of sulfanilamide and its derivatives, 
*265 

action of sulfanilamides in vitro and in vivo, 
*268 

acute hemolytic anemia associated with auto- 
agglutlnation following administration of 
sulfanilamide for sore throat, *286 
inticatalaie actuity of sulfanliamide and re- 
lated compounds oxygen tension and bac- 
teriostasis in pneumococclc cultures, *279 
blmdness and optic neuritis, *282 
clinical facts about sulfanilamide, *2G8 
cjanosis from sulfanilamide, *284 
death from acute hemolytic anemia following 
treatment with sulfanilamide, *286 
eiperimental work on chemotroplsm of sulf- 
amlamides *272 

historical background of sulfanilamide and its 
derivatives, *263 

how sulfanilamide acts in combating infection 
*269 

hypothesis that heightened electrode potential 
from oxidation product is bactericidal agent 
of sulfanilamide compounds *273 
nervous manifestations of toxicity of sulf- 
anilamide , vestibular dysfunction, *282 
oxidation-reduction electrode potentials and 
oxygenation *273 

pigment metabolic disturbance from sulfanil- 
amide due to deep seated effect on hemo- 
poietic system, *283 

relation of methemoglohm to cyanosis occur- 
ring after administration of sulfanilamide, 
*285 

review of divergent views of action of sulf- 
anilamide In Infections, *270 
sodium bicarbonate and sodium lactate m 
prevention of acidosis, *286 
sulfapyrldine in fluids, *266 
Therapy See Anemia Mastoiditis, Menin- 
gitis, Otitis Media, Pneumococci, Strepto- 
cocci etc 

toxicity , acute suppurative mastoiditis , sulf- 
anilamide therapy, agranulocytosis and 
death, *790 

unusual reactions following chemotherapy 
sulfanilamide, photosensitizing agent, *282 
Surgery, plastic, *159 

plastic , dental molding compound cast and 
adhesive strapping In rhinoplastic surgical 
procedure, *333 

plastic Improved instruments and postopera- 
tive splint for nasal plastic operations 
combined chisel and periosteal elevator 
postoperative nasal splint, forceps for 
cartilage transplants *338 
plastic new instruments for use in rhino- 
plastic surgery, *1102 

plastic plastic closure of tracheoesophageal 
fistula report of case, 391 
plastic prevention and correction of dorsal 
depressions bv septal implants *524 
plastic repair of gingivobuccal adhesions 1119 
use of anticoagulants in cases of postopera- 
tive thrombosis and embolism *934 
Swallowing See Deglutition 
Sweet, s J Brittle hones associated with 
deafness and blue scleras report of syn- 
drome in 2 persons of 1 family *506 
Swimming, otitis and sinusitis In swimmer 585 
Syphilis See also under names of organs and 
regions as Ear etc 

abscess of brain from mixed infection, 
with positive Wasscrmann reaction syrap- 
loms apparently relieved by antisyphilitic 
treatment, *103 
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successful drainage of abscess of brain In 
patient with heart block and syphilis , 
value of dilated pupil on homolateral side 
in diagnosis of abscess, *102 
symposium on , dermatologic reactions in 
treatment of syphilis, 190 
symposium on, interpretation of serologic 
reactions based on nationwide survey, 186 
symposium on, laryngeal lesions, 189 
symposium on, lesions of mouth 188 
symposium on, otologic aspects, 189 
symposium on, rhinologic aspects, 188 
tertiary, and retropharyngeal fibroma, report 
of case 606 

Syringe, care of wounds made in radical and 
in modified radical mastoidectomy, *520 

Taste, anatomy of gustatory and olfactory sys- 
tems in relation to regional pathologic 
conditions , localizing value of tests for 
situation of tumors of brain, *62 
pathway of gustatory sensation to pons, *65 

Teeth, dental molding compound cast and ad- 
hesive strapping in rhinoplastic surgical 
procedure, *333 

progressive osteitis of face, refractory to sur- 
gical measures and cured by sulfanilamide, 
824 

retromolar accessory salivary glands, 998 
role of dental infections in infection of an- 
trum, '568 

Temperature behavior of oral mucosa after 
cutaneous stimulation, 1119 
of nasal mucosa, 588 

Temporal Bone, anatomic structures as found 
at time of operation for acute mastoiditis 
822 

care of mastoid wounds following complete 
mastoid operation sinus thrombosis and 
operation on petrous pyramid 177 
case of ‘ Menlfere's’ disease, 1002 
contagiousness of Bacterium haemophillcum 
mucosum (Grekowitz) meningitis with mul- 
tiple foci in temporal bone, *113 
cysts of petrous apex from Bneumococcus 
mucosus Infection causing meningitis, *114 
Intracranial complications of Infections, *372 
late meningitis from transverse fracture of 
petrous bone, *117 

lipoid granulomatosis (Hand-Schuller-Chrls- 
tlan disease) involving middle ear and tem- 
poral bone *1045 

mastoiditis and chronic osteomyelitis on right 
side provoking repeated attacks of menin- 
gitis 378 

meningitis from unrecognized osteomyelitis of 
petrous pyramid *74 
pathology of Meniere’s syndrome, 1002 
petrositis, 379 

primary malignant tumors , report of case 
*1023 

purulent otitis media, mastoiditis, sinus 
thiombosis and suppuration of petrous py- 
ramid, *962 

saccule , observations on differentiated reen- 
forced area of saccular wall in man, *678 
suppuration of petrous pyramid *845 
surgical importance of petrosquamous sinus 
in production of intracranial complications 
during infancy *76 
syndrome of petrous tip, 607 
three temporal bones to illustrate anatomy 
of translabyrlnthine drainage of meninges 
and vestibulotomy 378 

Throat See also Larynx, Pharynx, etc 
acute hemolytic anemia associated with auto- 
agglutmation following administration of 
sulfanilamide for sore throat, *286 
cardioinhlbitory and vasomotor reflexes from 
nose and throat 180 

gangrene and Infection of ear, nose and 
throat complicating diabetes mellltus re- 
view of clinical considerations and report 
of case *16 

tumors of nose and throat, *123 
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Thrombophlebitis Seo also Thrombosis 
use of antlcoigulmts In cases of postoperatho 
thrombosis and embolism, *934 
Thrombosis See also Embolism, Tlirombophle- 
bltls 

abscess of frontal lobe with bilateral caver- 
nous sinus thiombosls from suppuration of 
sphenoid sinus, *97 

care of mastoid wounds following complete 
mastoid operation, sinus thrombosis and op- 
eration on petrous pyramid 177 
effect of sudden occlusion of large sinus, *77 
extensive cerebral thrombosis with softening 
of brain originating in bilateral otitis *90 
of lateral sinus and abscess of temporal lobe 
due to Baelllus proteus *1098 
otitic thrombophlebitis of cavernous sinus, 
996 

purulent otitis media mastoiditis, sinus throm- 
bosis and suppuration of petrous pyramid 
*902 

lecoverj after thrombosis of lateral sinus 
bulb and Internal 3 ugular 3eln, operation 
by Grgnert's technic, 997 
Sbptlc thrombosis of jugular bulb 819 
use of anticoagulants In cases of postopera- 
tive thrombosis and embolism, *934 
■vertigo, encephalitis and sinus thrombosis, *83 
Thymol, certain reactions of laryngeal tissues 
to medicinal agents *429 
Thymus, enlarged, *181 
Thyratron Inflector See Speech 

Thyroid, fracture of thyroid cartilage 583 
nodes In trachea, 184 

Tinnitus, head noises, slgnlflcance, measure- 
ment and Importance in diagnosis and 
treatment *903 

objective tinnitus aurlum, report of case 
*1054 

possibilities of vitamin C management In 
cases of Inner ear deafness and tlnnittis 
1115 

Tobacco Influence of tobacco smoking on 
health 409 

Tongue carcinoma of esophagus In association 
■with that of tongue 601 
coated significance of 828 
disfiguring protrusion of tongue , bilateral 
peripheral section of genloglossus muscle 
*108 

new concepts of functions of 998 
Plaut-Vlncent Infection on base of tongue 
and epiglottis 379 
Toiticollis spastica, 381 
Trachea, cylindroma of air passages 583 
thyroid nodes in 184 
tumors of *153 

Tracheotomy results of emergency tracheotomy 
for foreign body of air passages in chil- 
dren , 2 clinical cases, 380 
Tremble G E Irrigation of sphenoid sinus 
*952 

Tuberculosis See also under names of oigans 
regions and diseases, as Larynx, Menin- 
gitis etc 

laryngitis tuberculous ? 380 
larynx In tuberculous patient 395 
Tumors See Adenoma , Fibroma , Hemangioma 
Osteoma , Papilloma , ete , and under names 
of organs and regions as Brain, Ear, 
Esophagus Jaws Larynx, Lips >iaso 
pharynx. Nose, Respiratory Tract Tem- 
poral Bone , Throat , Trachea etc 
Tuning Forks See Hearing, tests 
Typhoid Vaccine See under Neuralgia 


Ulcers, Peptic See Peptic Ulcer 
Urlst, M Forceps for removing antral mu- 
cosa for biopsy, *523 

Uterus cITects of excitation of posterior laby 
rlntli on motor activity of uterus, 183 

van dcr Hoevo Syndrome See Bones fragility 
1 egctables, foreign body In lung for month 
successful removal , recovery complicated 
by measles, *951 

Veins See Cardiovascular System, Embolism, 
Thrombophlebitis Thrombosis , etc 
Vertigo aural , case of "Mdniere s ' disease, 
1092 

aural Influence of fluid balance on Meniere’s 
disease and on hearing, *83 
aural, pathology of Meniere’s syndrome, 1002 
auricular (Mtnlfere’s disease) 581 
encephalitis and sinus thrombosis, *83 
localirlng value of vertigo produced by lesions 
of central vestibular systems In brain stem 
*87 

treated by Intratympanlc Injection of alcohol, 
2 cases, 377 

vestibular apparatus and cerebral vertigo 
early vestibular and auditory symptoms of 
tumor of fourth ventricle *84 
Vestibular Apparatus See Ear, Labyrinth 
A’Incthene See Anesthesia 
Vlnson-Plummer Syndrome See Deglutition 
disorders 

A’ltamlns, A , experimental production of deaf- 
ness In young animals by diet, 1112 
B treatment of postdlphtherltic paralysis 
with vitamin Bi 386 

C, cevitamic (ascorbic) acid deficiency, fre- 
quency In group of 100 unselected patients 
584 

C otitic meningitis in which authors stated 
opinion that other factors besides sulf 
anilamide played major part In recoveries , 
apical drainage original pronosil and vita- 
min C in cure of meningitis *297 
C, possibilities of management In cases of 
inner ear deafness and tinnitus 1115 
high tone deafness from nutritional stand 
point 579 

local Cords See also Larynx, Voice 
psychology of laryngeal functions, *1039 
Voice See also Hoarseness 
after laryngotissure and laryngectomy for can- 
cer of larynx, 1116 

myasthenia laryngis observations on larynx 
as air column Instrument, *434 
treatment of dysplionla and allied conditions 
384 

Vomiting and deglutition function of cardio- 
dlaphragmatlc canal of esophagus 182 

Wall J Fatal hemorihage aftei puncture of 
maxillary sinus 602 

Weiss J 4 Mucocele of frontal sinus *1090 
Welfeld J Symposium on syphilis , dermato 
logic reactions in treatment of syphilis 190 
Wherry AV P American Laryngological Asso- 
ciation American Board of Otolaryngology 
integration survey, 400 

AATnston J Revision of cerebellopontile angle 
lesion syndrome, with analysis of vestibular 
findings In 34 cases of verified tumor of 
cerebellopontile angle *877 
AVounds care of wounds made in radical and In 
modified radical mastoidectomy, *520 
AA''rlght R P Retrobulbar neuritis and atrophy 
of optic nerve treated by sphenoldotomy, 
592 

Xanthomatosis See Schullcr-Chrlstlan Syn- 
drome 
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